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Tucson, AZ 85749-9399 - The Past 


Let us look back at huw we began inthe early 1980s with this thing called 


unser aee packet radio. We (amateur radio) began by building units capable of talking 
lapr@tapr.ong to each other in a local environment. Lt was-a (hrill lo be able to talk to 

Www. faipr org someony wcross own oF within the county, Not vnlil later in the process 

— did we have any kind of long-distance nctworking. Networks like NetRom, 
Office Hours: ROSH, RaNodes, TexNet, cic. came oa the scene lo provide linking to get 

Tuesday - Friday us frum point A to point B over RE over several milcs ur bundreds of miles. 


These systems cid not wppear until aficr 1984, over 5 years after the first 
TNCs were availsbic. ‘This entire trend of networking was driven by the 
initrest within the communtly to build soch octworks and the growth of the 
user base who Owacd TNCs. As we had more people owning a commen 
dala coramunications interface, we bad just cnough critical mass lo make 
networks happen and lo kecp them poing and growing. Some of these 
neiwurks have been operating over 10 yours, which isareal accomplishmcat 
considering the voluntecr nature ofa few people behind the process forcach 


9,00am-12:00, 5:00-6:00pm Central 


Look for TAPR at these Upi 
May 16-18, 1887 
Oct 10-12, 1897 
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twork. Mi Was breause 
il was 4new dd exciling tech nulogy Tor aayateur radi 
Apanieors m be involved in- 


interest and excitement —that is what this ts 
all about! 

As techoology bas remuloed the-seme (for tbe must 
part), have we nol eecn oO peneni) lowering of Interest 
within the puckot uscr Gonnuindly a4 4 while? There ane 
exceptions to the Interest and excitement indicstars — 
lonke at APRS, or continued experimental development. 
Resources (monay/equipment) are still lang at speeds 
Ui) were evailable jv 18S, while personal interest has 
moved In favor of s much different type of aconss which 
if fucused on speed, bandwidth), and Information access 
Wd avail AbIL Wy: Let's face it lechindiogy has passed 16 
by if we say 1200 baud APSK or Gat bond PSK 
vomumuadicntions ate tac-bevt we can do os aneleue Fadia 
liobbyises. Tr is time to make the jump lo a new 
lechowlogy base. ‘ 


Ihave recently been accsed of being mero! or the 
‘evil cod of amateur nidip Ysa whole for stressing (he 
Importance nf mking a stop forwant Win gow (eohaulogy 
tut taking a step hackwarda ar the same time because: nf 
the need to focus oo Jucalacoeey ismues, 


This is where we need’ to move hack 10 now. ihe 
emphasis has 16 be back on oroeting ouW luebhuligy lo 
goryo [he genyeal community forlncal access. The reason 
long distance neiworks were Created wag lacannect thest 
diypersed local aveas ingether, hull this process Tonk time 
— yours in Tuo) — a) new lechnology wos created t0 
make it-happen However, this pew technology was a 
resull of thc user inlerfiiee ws ik wos designed. There is 
ihe problem No cow over inforlaec was really ever 
pie dt Torward part the VINC-2 thar was aq widcly 
adopted. There are severul rumsuns Jur (his, but Dbelieve 
ihe Maint One was price, TAPR did to good a job on tac 
TNC The.cost War So low after the first 4-years, that 
most amateurs just didn’t wantic pay any. mirc moncy lo 
du better. There was also m) incentive for doing it, since 
IE you made tho fcchnGlogy jWinp, Were was typically no 
UU cst To yalk fp ond petting a proup th do something 
topether was difficult, i! 0) impossiblt, 


Weare now looking atdcvcloping now communication 
systems with physical limitation different fom the pust 
6rd of technology What will aot as. curment agdal point in 
OOmmMVnCAKONS, The systens that are being devaloped 
ane 2 Jump abeud in scores und wssye. Why hamper lbem 
wilh the requirements tn work with sysiems that were 
based on 1970s techoology? We shouldn't, 


Wo hee lu slant fom ihe beginning Build now local 
access In & and then begin in explore ways of 
intercormmunjcations based on the tradition of umateur 
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Ente oontenst On {©1997 Toes Amatcur Packet Radio 

millcated. explicl ptymiselon le grated 1 
Seproduce why mltetale bPpeinag seated bot oom-ooommercie! Amsirer 
focsticus provided Maat Geli 


is probibyied without wrtretl permission Som TAPR. 

Oplulons cepromed are (hose cf Qo authots end not acccssarlly these 
ST WANK, The hoard of Dbocidr, Diiovke Ge the Ediior: Accoptenx of 
ATVETSiop Gucs 40% cOOANDOM =pdursemeot, Sy TAPR, of the prmGucis 


Metirrnalier: Shad nakall (4 cliiiyen to) AI ox $113 4, Deninn, 
TH TRAD ITA Marke Aeccer Feel wer (ISON 152-7826, USPS 005- 
41.9) bs publisher? quarterly by the Tucsoo Amatesr Packet Radio Corpors- 
Hoi, Vy Wikeooar, Dopiog, Te 5 i 
Am MeurFackct Radio, iecludigit.a subscnipliun ty Packat Sraaes Register, 
A SSLLAT pce yreae lee uc 00. een peeebete (lw eid) £12 1K) is al cole 


Mel Whitten, KOPFX = 2000 
Dale is expeation of temor Boe’ Ot Dareplors 
Hic eres Autatoul Parkes Ttedio Cocporatinn i 2 non-profit sciea- 
(fie tesearch and devckipemenl etsy allan [Sectlon $01 (c)(3) of the U.S, 
lex code}, Cociriny linns wre dete ciible lr the extant albyeu by 1) ty 
fawee TIS & chested te. (he Sie Ot Aciznne Ger the gamoss of 
Gtsianing 206 Geveduming new eysiomy fir digital rally commmnicetian 
In thy Anaalont AsGlo Servict, and for Guseminanne ipfermatson required 
deray, od OMaahOd Nom, woe . 
Ariide subenissien desi Iice9 for upcounlor tesoest 
Summer 1997 dune 15, 1997 
Fall 1997. September 15, 1857 
Winter1996 December 15, 1997 
Spring 1988 March 15, 1998 


Suhenessien Guidelines: 


he prefered format for emicies & plain ASCH loa; ie pretence 
antphicformetsare HAG Ly POR Linwwevct, we can acaepl ovany pupeler 
eid price od fommars, All sbmitsion= on disvewe sheila 
be Farmudied Mir MS-DOS. 


President's Cores, continved... 

TAUIO EENUIY and avaTNNDTy, We Gamut expeor much 
of the technology currently installed Jo support the speeds 
Of icoss rendbhng ling distance commuUnucutions chor 
these new technulogy unpiomentanons reprevent. The 
vnly hing that Gucs remiam vieble 1a memy of the 
necwearks Uxliy are theres, the sites, wind Ufc sitew. Sates 
(ite Oi sT te Haeest Valuatile Pesuuirces We have loduy 
und they getuaed with any lew leclinolduy Hal cones 
along. 


Tur tht many who ‘int und rave’ concernant what | 
am saying in this column (the possible ahandoniient oF 
long distance 1200 and YG00 baud systema), they have 
tiissed 4 major point -~ these systems lave already 
calkipsed in many parts ofthe US. While some aresiilt 
ftinctionung. ins ts because of o few dedicated volunteer 
moinraining thom However, withnuts new teuledlugy 
influs to nt activity Ofice again Sel keep the interest of 
cunt add Purine paricipadr — (oul collapse and 
stagnavion te very apparent mn Wie Muiure of avr aspect of 
the hobby avid possibly the hobby os awayle, 


We Geri 1 Nave Dusk Choives to Make, Wo we remain 
ive sume, stay and suppertme canenl echnology wath 
hauled people ju de this oF tise our talem aud resourous 
1 push forward into the furure and develop mew gysiems 
and operating henefits. Tere iz sume overlap ii horth, 
hur orying tn de toile will Limir our resources for 
accomplishing var goaly and liter Gaplenimiting chen 
In any Wide cole solution Mal wwwly move the hobby 
forward. 


Sow On to Lyle hehe: sabjects 


Elections 
Th last eer of the PSR had Me clcctinn ballor for 
Board of Diractors First, | would hke to thank all disc 
wholook the tine 1 ballot by maul of ovor the Inemert, 
The web based hallot 4ysiem received over 90 percent 
of the ballots cast. Pron ue response We received, I 
Will ask the haond fo Keap |his systeny br place for next 
year. If you have coctements on the halloling process, 
ease let ine know sy Wo cat look at ways 10 unprove It 
rm the future, Now to the election results. 


The resulis of the cloction are as follows: 
Greg Jones. WDOSIVD, withivd @taprorg, 89.10% 
Mel Whitten, KOPEX, kOfpa Etupr.org, 7!) 08% 
John Koster, W9DDP, w9udd @ taprnrg, 63.67% 
Steve Suoh, NSGNJ. n&2nj@rupr.org, 66.26% 


i woald like to welcome Dace tithe board John Krster, 
WYDDD and Met Whitten, KUPFX. This was 2 Very 
close election, with one write-in vote for Ron Parcons, 
WS5RKN_ Steve Stroh, NRCIN), will be continuing in 
his secretory position, Steve has Wrought 4 Jot of new 
anerpy as anclfigerto TAPR Thanks (o ull the members 
who voted, 
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Dayton 1997 
Doylon Munvention wul de Mere Gelure we know it. 
Thus year luoks really youd in the Way of presenters for 


ihe TAPR Digital Forum on Friday, items heing 
introduced and available at the booth, and the 
Pavol BASH benylect on Friday ment, which really looks 
better than Just ever 


There arc plas torTansiut andin live feo the TAPR 
Digical Forum on Friday on TAPR.ORG, There will be 
nspécial link. on the hime plage ws al Dayton fo allow 
you to get chis eudio page. fn widdilion, we wall be 
providing aucio On Satuday for anuther forum event 
with én Winkler keep un eye out for that one as well, 
if you dow'l wet lo lislen lar cither OF these events from 
Huvrvention live, they will Bron the site afterwarls It 
is aley ollr hope to show off a Hpread Spectrum 
cunndoaon Bowden tha TAPE Digimal Forum end the 
TAPR booth on triday to.allow presenters to use the 
Intemet or present Weip Overtiegds off the server in the 
booth oreven from Weir home sites! If thie works out 
okay, (her ure sone udldilional plans to line he same 
radins co prvvwiile Cu-SocMo video fromthe TAPR bouth 
ond fron) ihe surrounding Hamvertion areas onty the 
Jareiet Using Sprocst eee communicativns That 
shold really be a good show of how Spread Spectrum 
works even ip the RF snvirongent vf the Dayton 
Hanwention ~— of myyoo that it detan't work there >-) 
We will just Lave lowell und see as (he event unfolds. 
Be sure to rlop by any of the cvents and say hellot 


Ifyou haven’e been to Dayton before, you should think 
abuul coming thisyear The dates for this year afte May 
[Oth ~ Lath Chace quit Ihe wet page hups//www.tayorw/ 
tupr/tera/doyron iin bor any bert minute changes in the 
seikdile. The schedule of cvenr= will appear later in 
the JSR, bol \hings 406 sometime change at the last 
minute 


ARHUTAPR DCC 1987 

The date has been sci for the 1997 ARRL and TAPR 
Digital Commnonicaions Conforence. It-will be held on 
October (+12, 1997 in Baltimore Maryland, just a few 
niles from (he BWI airpon. | flew ep the first of March 
and net with the AMRAD folks 00 select the final hotel 
and sign the contracts. he aimport scems to have decent 
prices (0 various parte of ile US and the hotel has 
excellent service. The full details on the conference 
appears later inte PSR apd there are soing (0 bo some 
erent xeminars dod sympoxiumes this yearto attend, along 
with the conference. Ip addition, there will be a TAPR 
moernbershi mecting during the confcrence. That was 
somevinig that was brought uy) bast year and ir has been. 
ydded 


Spread Spectrum issues 


Los is happening on the Spread Speci front. 
Wiitle tutny members Were disuppointed by the collapse 
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Preeident's Conwy continued... 00 ——— 
of the Frecwave deal (including mo), we arc continiilie 
along che read al sysiem development and mules change. 
the FCC rolunged Docket 97-12 on March Sed, 1997. 
Check hip /vvew.taprure/ss for the toxt of the docket, 
Mirst commant dace is Muy Sih, 1997. Thu TAPR 
Regulatory Allies Committer, chaired by Dewayne 
Liendivks, WASDZI* is working on the TAPR vurment 
(0 the rule making. VAPK will goutinwe to atroynpt to 
muke ss much of the information shoul Spread Specaum 
rule-making wvanhible om the Lalernet ae posible, so 
eycryone con follow svbal as helag wriltun. Conceming 
system dovelopment, tharc ure two groups working on 
proposals far TAPR loaeview in the nex) lew months. 
Both groups have asked for their identity w Se kept 
cunfidential for the lime being so they can frees on Uber 
work. Dither design could be something tha TAPR could 
tke and develop in the coming 12-14 monthsinto very 
lOlerestiiig OUIcOmM. 


‘Until nest quarter and lots mon fusi! 
Cheurs + Greg, WDSIVD 


Roeekets for Schools - 
Super Loki High Altitude Rocket Launch 


Orey icine 


TesengeomWwcoomn 


An Opportunity for Dayton Hamfest Goers 

KBIOBY, WRSWEN, dod KHUN TL request Dayton 
HamVention goers ju sew our ATV writ Packets from 
space while wl Dayton. 


Rockets for Schools and High-Gain 
APRS/ATVers 

Amatcur Television will once again be part of the 
Acruspace Stutes Association Rockets for Schools 
pirgram. Two ATY payloads arc seheduld for Super 
Loki sub-orbilal launches 04 part of this your's MI/W 
Rockcls for Schools project Vhe join) Wisconsin anu 
Michigan event will be held dhe weekend of Muy 16 and 
17, 1997 fn Sheboyuan, WL The foki lounchys are 
currently scheduled forl:15 pm and 5:15 pm on Samrday, 
May 17, wilh weather back-up windows on bolh Wriday 
and Sunday. The AVY paylowls have beew dtyeloned by 
the local Rowkels for Schuuls project. with help from the 
Aerospace States Assocliiion (ASA). This ia a 
cupliNuatAD Ol last year’s project which included ATV 
curried by a Super (ok from Sheboygan on May 4, 1916 
10 On altiiude of well over 30 miles, See hel GST ov tie 
Web sité (huip.//ww, oly cubu/focker) for ary dorails 
un last year’s payload and (his yoar’s schedule, 


The Rockets lor Schools projet is tended lu increase 
siudunt interest in science, ml) and seruspace sciences. 
‘Wis your students will not only participate tn the 
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Packs! Siatus Registe 


sub-ufbital tocker launcnes butwill slay belp io launch 
Studeni-eunsirucced. Tripoli appreved, high-power 
vmaleur rockcis as well Srudcots from sach 
congressiunal dintrict in’ Wiscons(n and Michivan wore 
gived af Apportanity build their ows hig’s-power rocket, 
with their own payload, ft be lnunched fram the 
Sheboygan Spaceport during the woukend even, 


Phe center piece for the weekcnil will he the laununine 
of nwo gub-ocbital Super Loki cockely go ath altitude of 
ever 30 miles “Nha Super Loki rocker? were dumuted Ip 
ibe project hy the Acrospace Atatcs Association and will 
he lunnched by 3 proftasionn! Gew from the Myneda 
Space Part Autbority. Based om the success af the 
Amuiour Radio Totovisiin payload lost your, Anjateur 
Kadic equipment tne this ycars payload is also tame 
consimcred. 


Super Loki Peylond t (L 15 pm) will ave B&W ATV 
on 434.25 MUlz anil Morse 1) and tclometry on the gudic 
subearrics. The ATV aransmiller 6 an AT YM-70 from PC 
Kiectronics, buasied (7 LW using an SAUASAH Lil 
power module. Maylond T will (nolady an experhnent tp 
avestigase thc inl ence of differcirt opeical fritorsa¢ the 
imps quality, This puyloac is packed wall batlery power 
and shwuld provide imaites for as long as two hours as it 
duvunds ina Michigan 


Super Luky Paginad Of (3°15 pm) will bave ATV 
(439-25M ix), and curry @ Jupiter Zodiac Gt'S rceciver. 
A thicrvcuntroller will form APRS compulible AXIS 
ouipur and bo sent on andig The race is on tu Iperpree 
the binary uniput ef the Jupiler board tu supply darachove 
57,000 fect. liven if that is nol possible, APRS data. 
sbuuld be avatlubly below $7,000 fl. ‘The current plan 
also culls fur (he devolopmeént of un og-board 
tounc-grebher, The frame grabber will allow « smaller 
Womber of individual Fides (rges ty bo wT any times 
allowing Sor tmproved Images aur yiden averaging, pos 
procesying, ete A Wisconsin Space Chant bes been 
apolied for to help with the post-processing und 
produetion of edagertional matuiiels from thy Taiach. 
Weasc koup your video wnd uudie tapes, 


A bigh-allinde buligen launch is unticipatcd, however 
4 imo bas not been Act, bat (6 cepecd to bo at 9.00 
Central tlm. A suliddule for the ballon launch will bo 
available from hyp:t'erwy carthlab.comprockers. If you 
have: questions ur wold Tike t help with ibis event, 
Please alu tint fesitalc to econtacl me 
(heinongtioorhitocuym). Hlolp jy needed to organize, 
Jajineh, ant (rack (fox buni)a halloon, possibly with ATV 
ur APRS. Daylun JLamfesl goers should oven he able tu 
irack our obrth-lyide pnylade UW hey hove sulficient 
hocéon clegaine®, =veo 4 vine (chcup) VIP beacon 
ne (D'cr would be » fun ballagm payload. 
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TAPR Dayton Activities. '97 


TAPR again will be very active at ibis your's 
Hamvention. BH you sre attending Daytni, please take i 
look. at the following schedule. We heve tried lo improve 
vpon les} yoarand we believe we Have, Come Jolin us at 
the Digital Forum on friday and then come Have Dinner 
anda good time Lt evening al the Packe!BASH. 


Our booth will he ip its usual place dnd adtivily arvund 
the Booth is capected to be high, with Sprcad Spectrum 
opersting and “lom McDermott, NSMG, at ihe booth 
sighing his thew book! Dt iy expected tha: the new PAPR 
MIC-G bal will bc #yailablo as well! 

TABR Schedule 
lriday 

12neon — Pati) Arca Opens 

L:00pm —'TAPK Digital Morum Bexins 

7:00pm — PuckethASII (Dinner, Prives, SIG mect- 

ings, hoe Clark, W3IWI, Bunguct Speaker!) 


Saturday 
Bay) —lixtdit Arca Opens 
Gpm — baxtiDit Arey Cluses 
Sunday 
Sam — KNhibiL Arce Opens 
2pm — Exhibit Aroa Closes 


1997°,APR Digital F (Friday! 
The TAPR Wigitel foram should bea grear fonim this 
year, If you have time al Daytuo — be sure th attend! 


10-1;45pm - Introduction tn Sprev! Speerrum Cam- 
municativns, Sieve Bible, NTR 


1:45 ~ 2:00pm - Update on TAR. Cireg Juncs, WDSIVD 


Spm ~ LAGpm - Suilding NCP/IP Networks in the 
Amateur Ratio Community. John Ackermann, AG9V, 
end Alter inne, KBSSQK 


240pin - 30pm + Review of current Spread Spectrum 
Developments. Barry McLarnon, VE3IF, and 
Dewiyne Hendricks, WASD7P 


3:00 - 3:20pin -Popicio be anmuunced, Tom McNermull, 
NSEG 


3:21) - 4:40pm - Topic io be announced. Phil Karn, KA9Q 

3:40 - 4:00pm - TAC-2 (Totally Accurste Clock) GH'S 
I'mject. Tom Clark, W3IWI 

4:00) - 4:20pm - RUDAK+-U Update. Lyle Johnxon, 
WATGKN 

4:21) - SAXIpm+ - APRS Lipdate and TAPR APKS SIG 
Meeting. Bub Brunings, WH4APR and Keith Sprenl, 
Wiles 
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1997 Packet Bash! 

The 1997 “Pucket BASH” ce-sponsored by TAPR and 
the Miami Valley 1M Association, Dayton's packet radio 
club, will be held on Friday of the Dayton I famvontion. 
‘The event will Se held at the NCR “Sugarcamp” 
Conloreney Center end will bo catered. The dining room 
hinids ahqut 300 people! So the more thy merricr! Dinner 
space Will be Himilcd, 46 make your reservation early for 
dinner, so that the correct number of dinners can be 
ordered in advance, 


An event for the digitally-iachindd bam, fcanring: 
- Buffc: dinner 
* Natlonally-known speaker'lom Clark, W3IWI 
* “TAPR special intcreat group meetings 
+ “Birds ofa Peather” gallierings 
We hope that this will provide an opportunity for 
Picker and dignal mdio cuthusiasts to have a great night 
out While wt Hamventian- 


‘The sehedule of events for the I’acket BASH is still 
juntutive, bat will look Soneuhing like this; 


1900 — Bours Open (7pm) 
1951) — Dinner (7\S0 pr) 
2030 — Speaker, raffle, and SEG meetings after dinner 


‘Talk-in will bo on 146,415 simplex. Directions: 

+ Head South on 1-75 from Humyention (North of 
Daylan) 

* ‘Tako 35 tw the East around the south part of Dayton 

+ Take 5248 (also know us S. Main) South 

* Editon West Schanue and head West 

* Site complexis on the North sidt of Schanez about 2 
Whuks from SR48. 

+ NCR *Sugsfcamp" Conference Conler, 101 W. 
Schaniz Ave. 

For more information, send email to 
*packbash@agev.ampr.org” of slop by lhe TAPR bootti 
ui Dayton for schedule and map. The maps ore currenily 
available on bup-//www taprorg 


The dinner cost is $20.00 per person, tax and tip 
included, Burquet tickets can be Ordered from the LAPK 
office. Reservations made before May 1st will have their 
tickers mailed (o them, Aftor May st, tickets purchased 
will be available for pickup af the TAPR booth. Walk-up 
to the event will be accommodated as best as possible. 
There is limited space fin the way pf food ordered) [or 
dinner, Amatcurs who wish to hour the r anc 
discussion are axked \o wretve around 20:30) (8:30pm), All 
amateurs are welcome in attend, enjoy lhc speaker, and 
participate in the meetings, although only (hose 
purchasing a dinner can cat. 


To register, contact the TAPR office. 
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Selective Availability: What Is it? 
Tom Clerk, WIW1 
[From the APRS-SIG] 


in the cualoxt of the LS diseussinns, the words 
Selective Availability (SA) havo vome up soverdl 
times, Le| me givers lille tutorial on SA, 


in gongral SA, wS defined by the Department of 
Defense (Vol), isa way lor the 0.5. Goveriment 
control (he necuragy of the GPS system for different 
Classes tf users, For this discussion, jul 08 foalive whal 
the casence ol the O'S systern (a: 

a) Multiple saiclites, each carrying an atomic clook 

(he! broadcasis precise ciming signals, 

b) A message structure thar tolls where jy sqlite 
i6 Incatéd, 

c) Additional messege information thal convert the 
MRECISE timing Signala into ACCURATE 
tiiminy sivnals. - 

The OPS timing signala have & preeisjun 
(Smoothodss) ot Ihe qunosecond (nsec) level. The 
lypical GES “oonaumer” (1H call bim the POL —Poor 
Dumb User) uses the 1.023 Mis CVA code aming 
signals. [he PU)'s receiver therelore hes & ruler with 
rolings spaced by the wavelength nf tho «L MHe signal. 
ie. shout 300 meters. His receiver can “aplit” the | 
MB/s signal and interpolate to » few percent of Suu 
inelors — typigully achieving a relative timing 
modssiiremant éqalvalent v) the 10-30 moter level. 


The PDU’s receiver gus Similar information from 
several oiber saicililos. ‘ihe minimum number is4 ifs 
3-D position te to be determined. sce the receiver's 
clock must alae ha ser (4 satullites fs Ooough fora 2-D 
position). These inte wreanurements sre hissorically 
culled “preadoranges’ — “pseudo” since they are 
folative 10 Ihe receuver's internal clduk 


TO compute a Incarion, the PDU (more precisely. his 
receiver) must know how far the satellites arc from 
him. Here, we make tec of (he ficl iby) embedded it 
thé digital dale coring dows fim tho satellite is a 
Sigital messager the xclual message sent by cach 
saleltite is 1500 bils long, sent at a rate of 50 bils/sec, 
and repeulcd every 30 scronds. In lhie message is 
included accurate Keplerian elements for the satellite 
which arc apdaled several timos por day by the Dold 
controllers. Since we know the current time (from ihe 
CPS tuning data) we cun calculate the position of the 
Salellite. Alwo embudded Ti) the message ste some 
simple polynomial cocfficivnts thar allow tho 
calibration of 4mall (typically lesa than 1 sec) errors 
ins the atumic clocks. 


Pay 4 


Packer Stites Reyigtor 


Frog the pavidoringes (6 several sareilites trom the 
Keplerian etoments, and [rum rhe reported eluek cerors 
Wo DoW bave Cnuugls infurmvaljon to dc the requisite 
lgonnmetty and chmpaoly wur pusilion. Our wecurmey 
in dimityd by the basic pseudorange measurement 
Acdudzacy and by ovr (In)abilily to Malvilaly he 
yeurnulry, Under “good” conditions, the /DU's 
reeciveravhioves & positions! hecuracy in Me 2S meter 
mange, lniited hy 


(0) Arrors in the raw pscuUOriae Miasuroments 
(b) crfersi the compilcd silellite pasilong 
(C} Ortors an [he cdreesetion of ihe ming dats. 


The first, fs), ih a Winctlon of the MDL"s receiver. 
‘Phe Teller are determined hy (he aocurary of te DoD's 
message nitormation. ut is (b) and fc) thei the DoD car 
“diddly” to limit he oser's aecuracy. and they 
constitute thmcwcnce of Scleclive Avallahilily. 


For varicus reasons (mostly due to the laws of 
plivsics), the DoD cen'tdo much “boul (), $0 all users 
hive Comparable accuracy knowledec of iho spiciiite’s 
position What the DuD can (and does) do falls under 
(el. cresting Glock timing crore. 


On the CHS spacecraft, all sigrials are derived Irom 
une clock (Cesium, with Rubidium Dackup), whic 
producce 4 10.29 Mily signal. In the murput nf {he 
brequency Shartdard, let's pul u vurinble line stretcher 
(uctually a programable phase sbiffor) about LOb 
meters long and ghuo ict’ vale a mouse to stretch the 
line secording ta a pattern that te known woly to uw few 
folks (but nut the POU), If you know what the monsy 
ve doreg, 9m Can correcs for il, TT non then your 
MCASUPEMON ateutaby is reduced 


So here's all SAMs: @ smart (digit) mouse with a 
(digihaly programmuabic) Tine stretcher! Ibe DoD has 
made agreemeats thar it will resieict the langih of tho 
line stret¢ber and that it will rostric# he spect mi Which 
(he tine Ik strezched xo us Lo Impose controlled chaos 
on the civiliin community (wad aol avow boas wo 
orish), For csample. the pare fs conrrdlivd 30 that speed 
Uejerminations won’ tbc in error by more than ~1 MPH 
(uboul 1 Hz frequency offect at L-byatl). Since the tine 
sttetcher (5 Gnile in size, the long term avotagu e€lucts 
are ZERO, 


Tye Jone measurements of thy power spectrum of 
SA sod have found that most of the energy 1s in the 
firme cane from wa few seconds io =1/2 bow. 0 tater 
found oul thay SA is implemented ws a series of 
coolficients at perivdicilies [9.2.4 1024,2048] 
seconds (und 2048 seconds jibes wilh: my -1/2 hour 
measurements). The Dol encrypted asers kauw the 
coefficicals while the PIU docs aul, The POU pucs up 
with positional crus. of up to ~100 meters which 


‘Sprig (BIT ~ itsue Med 4 


em 


would have Quen al the -23 moter lcvel FSA were nol 
impuscd, 


How Wo beat SA: Ten spay come tol mind. The: first, 
Oiféady menrinned, is iat he lone-bemm average of SA 16 
dor, you havo adey; thon yousiinply average on SA 
crrora, 


The second involyes differcotial mieasarenjents. Tye 
receivers tens Of Bi) Apart will suv tho same SA 
mod Mayiun, Looe uf those 16 used a5 8 reference staylun 
aad iis position fh aaunied (9 be known perlevliy, tbcn il 


Gi tranemil (ao curren! erropit-sves in the pseudorange » 


for out of ie G'S carl fites A rémoje POL pyugivos the 
correciion sipnily wn subiratis the “dither” from hij 
peeuderunge mewurements, In doing dis we cerreui 
SUMO Ther crrors tNn- 

(1.) The SA Cluck “Uileor” alroddy discussed, as well 
as cross in clock imudels brosdcasl ty. GPS 

(2.) Eerors in the ephemeris data stn By GPS urc 
vurnmon tu buih cos, sythe errors cancel, 

(3.3 Ihe signals from GPS baye ty propagate thew ihe 
ddrh’s albmogwiere and junuspherc sad and sibject 
tt) emcalfhratad delays, ‘Tie atmusphure is similar 
Var distunves of (ns oF kM_So [hese oFrurs lood ta 
canal vu. 

Sco with) Differentiat GES (DGPS) cortécslans, (he 
“nusly” offculy of Sfvare removed AND olererurs are 
qortected ales Depeydiig oo the rate a which eurroctton 
Signdls ard sont ul (typically T'soe toy 1/Fleec). ve quantity 
uC the reerivers.on boih ends, and Une distance bulween 
the wwoends, OPS roculs ane ollen ft the 1-2M range 
(ovvorad-fuld boron than the ~25 Meless TSA werd \unned 
off). Snme specral GPS lochniyucs (involving curricr 
phayt in addilion ww fhe use of she coded. siguinls) gusit 
real-time DGS fesulls bolo We on-level> 


Th ihe Raltimorc/Washington/North VA_ area, DGPS 
corrections (2i a 1/2) sec rate) are available cm 145.79 
Milz fron) W3TWI-13. Around the USA, DGPS signals 
browiicas! by ibe Coast Guard are available on ~300 kHe, 
Two commercial supplicrs (DCI-Ditferential 
Corrcelions Inv und Acqupgint) provide DGPS signils 
to subscribers using subcarriers oo FM broudeust 
transmiuers, 


FCC Demos Electronic Filing System 


‘Vhe Vederal Comminaiestions Commission (FCC: 
demonstraled ils electronic filing sysiem al CTIA'’s 
Wiroloss 97 Convention in Sat Preneiseo, CA trom 
March 3-5, 1997. Eleowontc filing is avanable Cor 
approximately 75% nf the services licensed by the’ FCC's 
Wircless Veleconmun(enions Burgsiu (WI). ‘Uhease 


services include: Terminal Commuoltoations Services, 


Land. Mohile Radin Services, Gonyral Mobile Radin 


‘Survice, Land Mobile frosticast Auxiliary Sorvicd, 


Amaletir Radlo Servite und interdelive Video Maia 
Service Wovnsy «pplications “Through tha ase of 
chicirepic: filing, applicanis ‘have. sevcral options; (1) 
Flecionic Dale Intervhange (EDD, or the exchange of 
business infwimativn cloatromically Héetween 
Organizations wihoul fhiman intervention; (2) Electronic 
‘transfer (PUD), or Ihe exchange of business information 
electunivally io a dosignayed geoord layour provided to 
an Organization by the ECG; snd (3) loteractive 
poinite-puint Cling over the FOC Wide Area Network 
(Intcravtive), or an exchange of business information by 
accessing (Ne VCC anding Computer and interactively 
entering dats, Additionally, the W1'ls will be unveiling « 
World Wide Web-based aplicdtivug that will permit 
applivwnls lo Gio coMIMUNIs fo Ongoing procouwings 
before {be Conunission, and itwill alsu demunstrate 3 
PromMtype gengraphic Mvormmion system for querying 
the WIB"s cellular Liconsing database, 


Since the incepiion of Woetontc filing, the W1'R has 
developed severalmethnds 6 peri, clecizunic Hing of 
annlicaions for auclianebld services wad for participation 
ite soctiun prowess Thrnaah poblic notices ari) other 
press. releases, the WTI has aljemplid to convey to the 
bic the impdrisnyc nod case of using the eleciroaic 
“ling soltwarc, This dcmonstration allowed the public to 
have an opporiunity to {es} and ask gucstions about the 
service. The FCC would like to inform the public of the 
existence of this capability and also to make (he public 
More comfurtablc uving clectronic filing. 


Area Code Change 


‘The TAPR office phones will undergo an unca onde change in May. 


Like many otbers in the US. the ‘APR offive is about to bo affected by an area code change. In May, thc new 
area code will he changed lo 940, Therc has been some delay on the issuc, becuusc the phone company was trying lo 
splil Denton evunty into four area codes and there was 2 lol of movement to try Ln cat this dowA. Now itis only three 


aiea codes, 


Sturling in May, the TAPR phone numbers will be: 
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1987 ARRLand TAPR Digital 
Cammunications Conference 

October 10-12, 1997 

Baltimore, Maryland (minutes from BWI 

airport) 


Webr bitpe//wrw, apron dee 


fs aay lime avain! Time: to sbork making your travel 
lens and thinkany wbyul what (o publish dor cho wpeumine 
L6tb Aiwal ARRL. and TAPK Digilal Communicecions 
Conference. 1997 marks ihe Kecemd your in which the ARRI. 
Digia) Communications Cunlerenas ond. ‘CAM Annual 
Genrcial Mevting tuve spined Wo one coment 


Thu ARR! sid VAR Digile) Communications 
Corfercno: S av ntiarrraticwtal forum, Ger malig emataur in 
digital co caton, nclworkng, and (lated tochnolayscs 
to mect, puolish their work, end provunt new aleas ond 
lechniques fordiscussivo, Presenters and uncndocs will have 
the: upportunily 1 exchuryes ideas and leam about recent 
hotdware and suflwen advaioos, Tiuuries. exporinienul 
rosulig, and practical applicairiane Tho Digital 
Comrnuniadions Cnn ference is pul just for tte digital expert, 
bul for digitally-oricoted smmiturs of all levels of expericouue. 


‘the 1987 ARRI, did ‘TAPR Dill. Comnenioninns 
Conference will bo bold Ouvoder 112, 1997 in Bariown, 
Maryland, This years conftremar hocetion is just minutos 
uWay from the BW (Bokimore’Washinvien Iniernanonal) 


Not only ts the Digital Communications Cynkeronvs 
rechnitally stimulating, itisa weekend of fun forall wha have 
more than a casual inkwest in any of the bum digitil 
Communications inides. This imeedes BBS opetilun, 
Retwontcarsy D¥-Cister Sysope, sofware woiers, modem 

und di w@tciliic cummunicavonr cnthuayats. 
‘The ARRL and. TAPK Digital Comumuntations Conference 
is for all levels of digital operators ——~a must cunfirence in 
attend to get sclive ont = mationsl level, Now, more Un cvcr, 
ormleur radio nceds Lhis greal mectiog of tho rvinde, sito it 
is important thet we demonsinie & coatinudd nocd for the 
frequency allocations we new have by pushing forward anit 
decumenting oar achievements he ARRL und PAIK 
Digital Communnations Confercnun is vue Of Ue fw ways 
lo record ove accomplishmunts and challenges cach wthorto lo 
Tmere, 


& Conference for the Beginner as well 

‘The conitrcew: is pot jOs for the expet. “HRs your's 
conference will wala provide am entire session Suman wal 
beginning, fntermetlivie, and advanced peesenjatons on 
selecied topics in digital cummuniculiona. Some of lhe topics 
will include: APRS, Satellite Communicuhons, (OP/IP, 
Dipind Radio, Spread Spootrum ard other inhi lury Lopics, 
Cane (0 the confitrance and hear thes: wpics presentaa! hy the 
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expens! Den’) mio ih opporiiniiy uy listen and ral to 
utburs TiS area. 


Symposiums and Seminars 

In addition (> Rae peyauuriatine ee papers on Saiurdty, ree 
symiposiume/semingsy will be beh! before and atter che 
wUnivrenes. MTese sessions are provided lo vllaw thom will 
additional timc ani interest (0 Tuke te niost of the Dignal 
Communications Conference. Fur thew that might ve 
interest in jus « sympusion we seminar, rowlvtration for ihe 
Quell@renge iF NOT NGoeSsary ty regsler endl send one pe more 
of the sympusivins aod seminars “This wows meainnn 
flexibility for fro: that might want jo panicipate duntiqg, the 
Digital Qurmumcations Conference, bul donut buve an unling 
weekend ta dowate (0 he even 


A full day sympestumon Friday ayvering APRA will be 
conducted 3y Bab Brunmpa. WHSANK (futher of APRS) . 
Boith Sproul, W127, Mark Speoul, KBZICT (developers of 
Mac and Windows APRS). Seve Wimse, K4HG (oveluper 
uf javAUKS), sd vather nafiindly Koown ARS descloipers. 
Juin Us group for the stemoun sad evening for in-depth 
discossions and presentedions Oo Lhe auton! dod Ailure slelus 
uf ANAS. “Vhs ina onigue aggununity wo gain insight into this 
Sasi eruwiny dignal asoret af amaleur uperatinns that 
combinas computers, packet radio, and GPS [(Glubs! 
Pusilionliy Symiem) 


Srazing late Friday sllervenss a habtday scontnar centile 
“RF Busics for Computer Weenies: dielping the 
fe challened yet (heros? gulef the mow high- sparc witelese 
loys * “The seminar will baw on such topics as besio watwnne 
types und their chanicleristics, comparison uf exllines and 
QONNEOIOY EYpex, propugwlion basics (calculation of pulty loss, 
multipdih offects, fresnel ganes, clt.), weatherproofing, 
Halining protection, liliuns, basic RV moasunoments, aml other 
issyes relaléd to muininininy mdin equipment on the 
ULIV/SUIP bands. This serntnag till be stan iny lute enough in 
ihc allemoon on Friday (0 wliowhoee fying in. on thal day to 
lend the sevvinar. 


On Sunday mennity, Dewayne Tendricks, WABDZP. Phil 
Kam, KA9Q, and ‘hom MeDcenptl, NSTC, will! oomuuet's 
reminar focusing dn “Spread Spectrum system dexipn and 
lhuory. All Litee presenters wre wall kaown for llr work in 
VarjOUs vas of umacur dighal cominynicarions and this 5 
hour somiiar shold bo 0 Gacellent cippemtunity |( luv abbott 
the design and thowy of specad epacirum gysiems. “Lhis 
smmuMir se follow wp ay die past Owe scminurs of PCS 

LACIOINaY by Dowayne willl 2 ecw focus un systt(n design. 


rhe Annual ARRL end TAPR DCC Student Papers 

Aba. wm) TAK cxpcoilly welcome papers from 
full-line suuidenty tw compete for tbe socund! wnnnal student 
papers award “Twp $500 revel awards may bu vivun. one in 
each Of the following eategerics; 09) bear 
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(cehnigal/heury-arented paper by «student, and b) bes 
educational of cormntenty -<yrivnted 2pplication payer by 
a stot ‘The paper should velaie Mvoctly to 3 svirclens 
digital communication lopic (sce guidelines for more 
Information}. Papor coauthored by gdinators pr 
lclecommunicaiions prolussionély arc ahr a, ad 
this awards tuengas 4 sludoot ikthe Firetautior, De. 

for recep uf Gished studeti garer ntenusence: S Junc eh, 
1997. Newson de Vt this thal ling & diffrent than hy gonorel 
couleneda: submissnn daw. For fill detaits and paper 
wyidtlines contaes TANK ar check ilpy/www.taprore/dec, 


Call for Conference Proceeding Papers 

Anyone inreresied in chgitil communicarlans 16 invinal to 
submit a popes lor publication in the Conference Proccodings. 
Presertuiun al (be Conference & not reyuire:) Gor publication. 
Lyou know ofsameone whois ding groat things with digital 
commauticalinig, oo sure ta y tell therm wbuur chist 
Papers woe duc by Augast 20th, 1007 and should be sulprivticel 
lo, Maly Weinberg, ARRL, 225 Main Sueél Newinyion, OF 


Heb oe via thy Tolennal to lweinhengimurl.org. Exfonvaaten 
on puper submission guidelines vty nvallable on-line 
(http./wewelaprcng/iloe), 
Local Co-Host 

The 2997 ARRL and TAPR Digital Livomunicstionn 
Craleremx will be co-honted by 41 {Amica Hadiv 
Rescarch and Develop Compermtton), 


‘The Ammiuur Radin Research wad Developmen) 
Cxepursiion (AMRAD) i2 worldwide club nt amateur redio 
and computer oxpertmenicrs wanse purpum of I) develop 
Skills wad Kouwlcdie 7 radio om) cleotremic technvluyy. 
advoawe drsign. of experimental cypipment aud techniques, 
prowraite wes und applies! rexéarchy bryantec technical (ores 
and symipusiums, Gdiloc! aod dissemiite technical 
lefoymarlon aa! prowide cxepermentl repeaters, 
Hit //Wwww amined org 

What cart you expec! during he 177 ARRL and AIR 
Digital Communications Conferorioe ? 

~ A full day of pepers, breakout sessing and! selected mpg. 
un, Saturday for the beginner to tho advance! amatcur 
digital cnthuslas: 

* ‘Three semi . 

Friday (! pin) - APRS 

Friday (3pm) RA Busies for Compeitr Weenies 

Sunuluy (8:30ain) + Spread Spectrum Sysiern Design and 

Theory, 


Inlormal engineering discussions/demonsiration arcas. 
Anwveo) at which the moet hmponam new developments 
fe amajgyy divtad communtcarions are arinouncax, 
Digital "movers wod shakers’ from all over the world in 
armendance. 


Concusion 

Lhyou beve alluded. Digital Gorhwications Conference 
io the pdt joer semernber bau fu how much fun it was 
dikcassing (hp hitgal developments ino the wee bours! If you 
have newer been, then make your plans now to attend and find 
nut How euch fun the Digital Cowtinuuculions Conference 
van De, 


Ther) a0 fow acnviies Where fhe importance of your 
ovcictpation can beso mich fia and important! Whats great 
way (0 Stare and rooew your cnilsiasn: for digital amatcur 
radio! Gotting together with oolkaquues from all over the 
wurld and bringing euch other up 20 eateon your hecst work. 
All this, ae! mane, for un unforgetable weekend of ham radio 
yn Uigitel CAM uvieyns, Mako your wavel and lodging 
wrangsmens Huw. We hope mm see you al the ARRL. and 
“VANE. Digutul Communications Conference October 10-12! 


Pull infOrmution ue the onntereau: and hotel information 
can ty) Ublsined by contacting Tye Amateur Packet Radio, 
6987-00 V, Tanyuc Verde Rond #337, Tucson, AZ 
K5740-9399, Phone: (877) 3K3-0U00, Pax: (817) 566-2544. 
Potent lapitqylayrorg 
Wah www, laptongitce 


Stove Ford, WRRIMY, ARRL Conference Co-Chair 
Liver Junes, WOSTV 1D, TAPR Conference Co-Chair 
Yau) Rinaklo, W411, |ocal Hawt Cisinm 

Steve Sirob, MSGNI, Ane Conlerence Manager 


Mo: i you irevineg ott et movlings, contacr 
TAPK 2boul gelling what you nééd! 


Hotel Information 

Conicrence presesealions, meetings, and seminars will be 
held at the Holiday Ini BWI Aurport, DOC special roums rate 
2589 per night. Whee making feservalions wilh the botel, be 
Silt t0 Indicate you apo attending the ARRL and TAPR DOG 
comlerence to pet the discount. It is highly recommended that 
yuu book your room priur (0 arriving «a block of 75 rooms is 
feserycul unti] September 9th, 1997. Afier the 75 reoms are 
booked. rooms will only be available in nearby hotels, Re sure 
to book your rooms early! The hotel provides iransportution 
to and from BWI Airport, nearby Amtrak/MARC rail station, 


+ ‘The seeond annual Student paper awards. and the luca) Baltimore Light Rail Please contact the botel to 
+ AVR Membership Meeting ATTN eS specific (rarmepertatinn needs 
+ A danquel with Speci! (nest Speaker (TBA) Hotiday inn BW! Airport (conference hvtc 
. ~ = Interest Groups) on Sawumluy fnllowing the | gory Elkridge Landing Lites MD, 21080 
Dque d hn) 4 
otal a Fi the {4 10) 859-8400, Fax (410) 684-6778 
+ A mocting facility thay is porfoct for this ype of meeting | Cootact TAPR to register for the DCC. 
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= Connect Request 


[From the AURS-SIG/ 
Prom: “Dung Wezel R7TP" Gwerselifeanniiiasst 
To: aprssiguattanr.ore 
Sublecu: GYS-20 

Having juat compicted my GPS-2i) based ttecker and 
now recovering from the horrible experience of 
building the subminiuture connector from loll, Um 
wondering i! anyone on tho sig wilh @ GPS-20) has 
expericnced consisient very long acquisition and 
lock-up limes. 


Phe tracker works greul whee locked, bul even affer 
4 dky search, the GPS-20 siill takes a6 long aa) 20 
minutes to finally acgquire enough satellires to work 
with. Qecasiondlly it locks in Wheee or four mintites, 
bul L've néwer seen the 15 scconds or so the docs 
mention, I’m ulsu using Lhe ‘I'rimble amplificd 
uglonma, and seeing good S/N rutivs vn the birds when 
locked, 


Woak lithium battery. muyhc?? 

Proms T Koaluy ( Gerrenue Keeley) RIORP, etal cyidimdccom 
Vee aprseip(aituprary 
Subject, Res GPS-2! 

Sounds like you aro vither losing Memory at puwer 
dwn (battery) or you do not hav 46 good wiew ofthe 
sky (antenna), i apemally pet a gout position (ix 
within 2 minules ef powering up Whe GS-20. The 15 
second jime thar Garmin spous is for a “hot” giarr 
which is when thé unil bas been tracking satallites and 
is turned off for sahort period (25 (0 30 minutes), ‘I'he 
unit will have current time, pusifiod, almunae, ond 
ephemeris daty aod cu provide a quick pnsition lly 
without baving to look far sutcllites and collect 
ephemeris. 


Tl you have a/bartery problem, then I would lonk at 
the GPS lime oulpul ut power up, Irshould be ibe 
current UTC time give or luke « Iuw seconds. 


{t2ppears that your untenny ilsel! is nol the problem 
sings you have good satclliw Signals. The C/N values 
should be fo the 40s since you have umplilied 
antenna. ! originally had tracking problems with the 
OST patch anteda | made and had C/N ia the 30s and 
raruly racked more that 4 sewlliles, ‘The receiver wil) 
lose lock una salelliié around 45. Some antenpas do 
betice with a ground plane, uthers do not care, and I 
have cyem hourd & few thal got worse porfurmance 
wilh a ground plone = 50 if your signals are low, you 
might want to experiment.a little, 


Make sure you are tracking 3 ur 4 vatcililes or you 
Will not gel w position fix. Unfortunately the GPS-20 
quits outputting position data if it is not trauking 
enough saicllil¢s or thelr geometry is nol goud 
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Padret Stetus Gegister 


enough (bigh DOP). Normally 7 should soc at Leyst 5 
sulcllites at all times and many limes see WLiracking 7 or 
$ satellites, Lf you ure normally tracking less thut S 
salclliics, make sure your entcotwy bus en anobsinucted 
view of the sky ur Uf you are using the antenna in 4 
window, the aqui! side of the budding iy preferred (in the 
northero hemisphere) 1f you hove placed yeu untennw ie 
a window, do not eRped) Ibe reuciver to pack alt the eime 
~ you will buve numerous outages, 


Onc other problem | have noticed with the GPS-20) 
is When it is tell oo fore lung period without tracking 
salelliles (1.¢, antenwa nol hovked ap or oolenna 
shaded in varugd), We receiver will take longer ty 
acquire. Many receivers have « dead rockining mode 
Where they use Ue last Known volocily to update the 
navigation soltion when the receiver bus lost 
satellites, ‘lhe receive will take small velocities Lart 
stored inthe receiver and move pho position hundreds 
of miles overnight, I would suggest cunmving tho 
receive WET if fy will not be tracking satellites for a 
long period. 


OPS ceovivers alsu acquire satcllitcs quickor efler 
dpowereyecle If the wevive baa not oetpote position 
ix for 5 minutes, turn the receiver off fora few 
sceonds, Wait ai luwst 20 to 30 minuies the firal time 
ihe feceiver is powored up before itying & potwer 
cycle, Thy receiver it probably doing w suareh the sky 
acquisition and will sced wbout 13 minutes sficr it 
finds the first satellite ta duwnlowdl nimunac. 


Most GPS cpocivers tdze looger tO get an initial 
position fis when they ore moving, If pussible walt a 
couple af minuigssller jhe receiver has been powered 
up before speeding otf dawn the crowd. 


Sorry for the lung winded explonation, pat | tried 
(i Rivs a complete list of hings to try, based on yoar 
description of the problem, 


N7HPR is Guest on Ham Radio & More 


TAPR's very own Steve Bible, N7HPR, wusa guest 
on Len Wioklor’s Mam Radin & Mare Show Sunday, 
March 30jh. “Ihe topic was the new spread specturm 
plan. 


If you were not aOle 10 heat the show, it is now 
availuble on-line, Vo Leen te the show you can visit 
citber; 


Btips//www tapr.org/an 


ur 
htipi//wwwtapr.org/hrm 
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Proposed Amateur Spread Spectrum 
Rules Changes 


{The following wean wlied version of FOC Darceet 47-12, 
the NPRM revarding Spread Spevirim commuantsatlios: 
The niedited yer ston ot avantalte ja. Text, word, and pal 
Jormaton: Mins) wn\apriory/ssirile_cfianges himt) 


in the Matter of WT Docket No, 97-12: 
Amendment of the Amateur Service Aules to 
Provide For Greater Use of Spread Spectrum 

Communication Technologies - AM-8738 


Novice OF Prupused Rule Makiog 
Adonicd: January 9, 1297 
Rerowiadk Maurya, 1977 
Common dete, May 5, 1907 
Theply Sofnenciit chores Sune §, 099 


), Introduction And Executive Sunimary 

|. On Decenrber 12, 1095, the Atnericun Radio Relay 
Lespoe, Ine. (ARR) filed & potion for rule making 
(“atirion’) requesting amendment of the rules io allaw 
amateur Suitiona ter Irina sprend spacinm ("SS") type 
cmissiin leclielngies aliplaying addiiiniat spreading 
sequences, Le also requesis thal cach SS trausmiiler be 
fydirey JO Tacurpontic 4 tuyive te atienmticully limit is 
power 10 Mot detually deecessaty to Cafiy owt the 
communications, ‘Whe ARRI, believes dhal these nile 
changes would facilitate the ability of thestmatcur nepvice 
to cohtribute th thé. devel pmenl OP SS Oo0W) yell. 

2 This Nolive OL Proposed Rule Myking (“Natice™) 
prapores to aanend ihe Counmianion’s rules for the 
Amateur Rudio Services (y aulurtes imatvur Sedtions 10 
mick WCOIY Use af SS typed omitaion tivhnplogias We 
Hellieve thatcr prepemedt rule chaapes will allow wna letr 
OpertiOrs to develop innvyalions und improvonents fo 
OOMmMUaICélans produdls, dnd develop new 
communiculons technologies. We Believe these 
propustd mule chaqves alsu wueld alley amo 
“perirars more. flexitility to use current and future 
Coirimunicalions lectuiplogies. encourage Wie anulewr 
sorvied eommunity fy eapdad tls experimental autiv itive 
with SS. and allow ajateltr qrations & transmit SS type 
amissiuns thal prasenily are Lransmiticd by olher 
communications doviecs, Tiere proposed. characs also 
are ovnsistunl wilh uur gollendl policy of allowing 
licensecs flexibility to develop mort cfttative and 
elficiont uses of the radio spectrum, 


il. Background 

3. Spread spectnim ts a technique whereby the encerpy 
of the: transmilled sivnal is dialributed over w wile 
Fegment of spectrum, The signal powor dousity can, be 
very low wre tie duration 4 & drengmirsiqn on way 
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frequeney In lhe sokmenbal he spectrum: cat be Out a 
Hructi of 4 soemul SS sysiums, thetutiyre, can cvanty 
Share all af uke specifi i ihe aveilably Frequency 
seginent, akspilc « number of stations transmilting 
Sirtullanedasly, They can of shore the some specteam 
UNNhttusively WIM) WOA-SS systoms Because ic 
iGuatSiOns may nol bo nuliceuble low caval listener, 


4. Special Tenporwry Authorly lo experiment with 
SD invesmissipns Was grantell 10 28 amateur stations 
affiliated with the Amateul Radin Resuarch and 
Hevclupment Corpuraiion WA ycars apa. hese 
exptiiments invelyed ond) evaluation of different 
sjfeddiag catos, [rosjwency Tigers, ani) intorfcrance 10 
slurs (ransimlliing mther cmiasinttypea. (ha ihe tasis 
Of. these css, two types of spreading jechiiques — 
frequency hopping and dirceh sequence — were 
vuthorivud by our rules, Under our current rules, SS 
IranoTmIssi0ns Mity be qlude N dutioleed aMueUrsErvicy 
frequencies above 421) MIT will (eangimaler powers up 
fo 100 walls, Sinve introdnetion ol S$ dn the amateur 
Falionsorvicd, AUMPTOUs CoMerelal applications uf SS 
have also OvOlved. including perma cornmunivations 
serviues, remale meter readin: und position fncuting, 


iL Discussion 

5, Gores, ‘The Poyttigne was placed on Public 
Notlce Junupry 26, 1996, th eesponaeto the Mublic Notice 
regucsling stalciionls opposing or suppurting the 
Petition, we nceived 32 Gymmiyznis anid coply cummonts. 
The majbrity of commenters ytpport sdditionsl SS 
communicalinns hecaugé of Ibe benutibe thal mey come 
hare ea perirrieriiationt, Dnt Sop wost fray SS be Jimited 
specific speceiriim scemcats uf she amstcur serviec 
fléquency handetn pi hlecd slaliviny enipyed in other types 
YE LAnmiinigidn, Sonny Gormmunibrs uppuse SS duc wo 


wuncerns that grcuiee vee of SS wilbresult in interference 


(Oamialeur statlonsenpaping in salellite Cewyrunigetiuns, 
weak signal terresicial aml Garrh-Mogn-Rarth 
yommunications, And repedicrs. Ih reply, the ARRL. 
argues thal the tnlerlerence potential would put 
ciguilicuitly todage hwcnase the wilug alrgaily authortan 
35 On thexo iiremenr service bane. Alu, tho ARRL 
pits Mul Thal Cosedit regarding Interference to repeators 
fs unfnunded hecause Mins. Tepeater inane mocurs On Lhe 
amulicuir bands beluw 420 Mx. 


6. Twe Cormmereifl Parl 1S interests, Metrieorn and 
Symbol Tochsologios, request hit new types OF amateur 
SS iriserisgives iv [bg 9228 wid 2400-2450 Mile 
wrnleate Ereajwaney bunds be prubibjled or allermatively, 
thar radiated powor limits for now $3 typos be limited to 
ftrose Boverning yhe uritigensed Bart 1S devices wilh 
which these bands are shared, Melricorm, 4 service 
provider Using unlicensed devices, acknowledges that 
SPICKd SPUUINOR! GApUrinicatetiul wegorplighidal in the 
amoteur cudia service cnabled iL to develop whut at 


Faye 1? 


devotes as. ils pwH lechnoingically Jeading cdc SS 
sysiema: Howevor, Metriveth disu vtgues iat Inereasing 

© Bexibilily for amaigir ppecew= 0 experiment with 
new iypes af spread specimtm gestern in Wiene Iwo balids 
Would divturb Lhe balonde in shaving touse bunds wmun 
UiMerent uxers, Metrivui Wxprouses purticular concern 
reyarding fhe YU2-24 Mile ound) citing our requ 
Report aod Order extablishing rules for Aulomutic 
Vehicle Montoring Syston, In en Ba Parte filing, 
Metticnin also cxprceses coricern shat aateurs opuralors 
wil ohiain conmiercisl Part 15 SS.cuvices and mndity 
thei for vee wader ove Mari QT rules. Rymbal, » 
mutiiTectarer of unliocgsed duevigus thet operate wi there 
two bards argues (hal the disparity between aythuriend 
powel for amateur Sivions (PU Walls with unlimited 
Amie BON) ad AAThOried power for onlioensed 
devices (1 walt wiih 6 Ott) snjanna gain) wil) affeut rhe 
upération of unlicensed deviccs in (he vicinity oC amateur 
Stativgs, 


7 Teceply, the ARI argues [bat tho potential fir 
Inierfercoce in these hande would oo forrgese 
signiticancy becuuse SS Was been authorixea ut the 
proposed power levels [or more thao uw deoule. ‘The 
ARRL goca on 10 Duty, however, thar (n is petition it 
propuscd 10 control power by proposing cn require 
Qulomatic trarennillcr power control &) Limit radiaicsd 
power to thar level ovcessery wr Moainiein 
communications. The ARRL acknowledges the 
underlying comcerd thet amaieur operators might 
purchuse ond modify commurcviol $5 proguets. in 
response fo thin concern, ARRE contends that ovum Lf this 
wore Ly Occur, Interference would by ynlikely hocaus 
Such products likely will be desizned to wae different 
spreuding codes dnd scqucaees su. that they will aol 
Dreract wilh Wach over when used as unliventod devices 
ARR. further contenus that thie desir foarure will 
minimize intericrence whether used ax unlicensed devices 
or as omar sidtivns, Maally, tho ARRL pute thal ihe 
aroutour radio service 2 4 livunyud service entitled to 
protection from iniericrence, whereus untieccuscal Parl 15 
deviews Have Oo Interference protection rights under wut 
rules snd no domestic or intcrnaliunal allocation stator, 


3 We helleve that the wmundinynig requested would 
increanc speclnun ofitciency and allow smatcur opernions 
i conttibule to technolowicul wdyanocs in 
communications systems and equipment. Experiments 
conductod by amateur operators haya showe thar stittons. 
fransmiliing Sh coissions cain cowextat with ofberanucur 
slatiuma, and in many casos Whese spread speeloum 
emiaslons ai uodetectable by (ther wonajeyn atations. SS 


publications in the amalcurservice community, and’ (he. 


comments of he ARR, show thal lhe elect of restricting, 


ameleur Stations (o using two spreddinw tuebniynes has: 


been WO Prevent amateur service licensees from 
incurpyraling into their wpuraliona technical wdvancas 
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(tw ive Keen Gevelnped fy other sorviggs AVG apreu thal 
the cement ruk: prufibits aivaieursiztions fron) using $5 
UMIssioM bypeR Hat are rouilecly uecd in othe} 
SOT iGetion semvives, aud tol suttr a prohibition is 
INCUNBIs.ENt with the expcriMen (al Purpose of Thuy wtuleur 
service, AN réauusidi OY Ihe ARRI, and Part 14 
equipment providera, we prepuse io require that 
WLLUMALIE power Gonttal cicculery Which roduees the 
fadiated power OF do vmatour diniion jrangminting an $5 
umiusivn tu lhe minimum tevel’ newessary ls cuncduct 
communications, be weluded in SS cauipment, 
Audilinnally. we solicir comments, rogerding olher 
methods thal an: availabe ty minimize any porcnticd 
imerlerenoe between umaleor smMion Operations and fart 
25 dovies: Agwrdingly, we orarively conclide thal 
There amendmunls aru appropriate and consistent with she 
tnderlying purposés of rhe emiaieur service. We pronase. 
thercSoem, 1U Cavilinge ihe desire AC omatenr opereturs tu 
experiment with, develup, improve, and pest pracelcal $$ 
syeterma, 


4 le blew uf the fureguing, we propOse to amend the 
UMMIGHT Service Falet fo alsow otrmlcur slations greney 
Hexinility tn trausmiliing SS caenmuntcations 
Specifically, we pmpoac to climinety (he rules that restrice 
UMMICUT Seivns 10 Inalsnriiig only frequongy hopping 
and direct sequencing spreading (ecliniques. ‘Mhesc 
procused cule changes ase consistent wilh out poles af 
CHOOUMTINg Yorlur spectman Gosibiliny by onebling 
humnsees to Ineednce innuwaiive jechontiogies and m1 
respond yuickiy in demand, for new and diferent 
serviees dnd applications, withowl administrative delays. 


Comment Dates 

Pursuant tn applicable (uros. set fonh tn Sccttuns. 
L415 and 1.414 of the Coniuniasion's Rules, 47 Con. 
4) Sand) 499, faterested partio€ may file commenison 
ot bulune May 4, 1997_and reply puinments on or before 
June 5, 1997, Ty Me formally im this proceeding, you. 
must Hle ae original ead Hour copies of all Cormmurits ond 
reply cormmenis, TT yeu wane cach Commissioner tr 
recéi Ve & personal pupy of your comments, you must file 
wreriginal plus dinccupivs Vou should scad comments 
and rooly qupnirenss to Office af the Secretary, Federal 
Contimunications Comunission. Wasbingior, DC 2554. 
Ciommmeculs atid reply comments. will be available for 
puttlic imapection during regular business hours in Ihe 
FCO Referepce Cenrer of the Pedeeal Communications 
Commission (itoum 23), 1919 M Strecl, N, W., 
Wushinglon, DC 20554. 


Contact Person 

Vow further ialormatian concerning phis. procecding, 
comact Willium T.. Cross, Wireless Telecommunicatinns 
Bureau, (2102) 418-0680, 
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Comments 


Mid-Amuricu Courdinution Council, inc, 
Southliaster Senesier Assecistinn, Tac 
Wisconsin Aspiciniion of Repeajers 
Soulbem Califoraia Repeater ait Rennie Buse Association 
The San Rernadiad Micruweve Sockty 
The Indianu Repesier (Gonneil 

The Central Stetes VIP Society 

Mike Cheponis 

John Mack 

Ceurge &. fuely 

Seney B. ijl 

Nalional Communications Systein 

Tucson Amatcar Packer Radio Corparation 
Bobo A, Buss 

(Chatles ©. Athon, Jr 


Reply Comments 

American Radio Relay beagee, Inc 

Navel Postgraduate Schaal 

Radio Avrveur Setelilue (oeporacinn = 
Manager. Nelional Cnaniinletines Sysiem 
Mezricoms, Truc, 

Tucson Amuieur Packet Madina Corporation 
Rohert S. Larkin 

James L, Mitztali 

Robert Brows 

(aul Lf. Lroiwer 

Ronald Kiivnes 

Mike Clitponis 

Philip R. Narn 

Roben A, Buazs 

Reber L Carpenter 

Sever R. Bible 

William A. Tynan 


Appendix B 
Part 97 of Chapws J uf Title 47 of the Cade of Federal 
Regulations is proposed te be amended as follows: 


Part 97 - Amateur Radio Service 
1, The authority eftation for Part 97 continues to read as 
follows: 

Authorily citation: 48 Sat. 1066, 1082, ss amended; 
47 U.S.C. 154, 303, Interpret or apply 48 Stat. 
1064-1068, 1081-1105, as amended; 47 U.S.C. 
151-155, 301-619, woless otherwise noted. 


2, In Section 97.3, paragraph (c)(§) is revised to read as 
Jollows: 


(8) SS. Spread-spectrum cmissions using 
bandwidith-expansion modulation cmissions haying 
designators with A, C.D, ¥, G, H, J or R as tho first 
symbol; X as the sccoad symbol; X as the third symbol, 


3. Section 97-305(b) is revised te read as follows: 
897.505 Authorized cmission types. 


(b) A station may transmit a Iest cmission on any 
frequency aythorized to the coorro! aperator for brief 
periods fur experimental purposes, excep! that no pulse 
or SS modulation cmission may be transmilied om any 
frequency where pulse or S$ emissions are not 
specifically authorized 


4 Section 97.411 is revised by revising paragraphs (a) 
and (bh) and redesignating paragraphy (c) and (d) as 
“Reserved” tw read as follaws: 

$97.31) SS cmission types. 

(a) SS emission transmissions by an amateur station 
are aulburized only for commanications between points 
wilhin areas where the amateur service is regulated by the 
FCC and between an area where the amateur survico is 
regulated by the FCC and ao «matcur station in another 
country thal permits such Communications, SS ¢mission 
rransinissions must not be used fur the purpose of 
vbscuring the meaning of any commynication. 


(b) A slalion transmitting SS emissions must not cause 
harmful interlérénee fo stations employing other 
authorized emissions, and must accept all interference 
caused by stations employing ulbcr authorized emissions. 


(c) Reserved. 
(d) Reserved, 
(ese 


(fH) eaane 


(g) The transminer power must not exceed 100 W 
under any circumstances, If more than 1 W is uscd, 
automatic transmitter contrat shall limit output power to 
thal which is required for the communication. ‘This shall 
be determined by the use of the ratio, measured at the 
receiver, of the received energy por user data bil (Ep) to 
the sum of the recvived power spectral densities of noise 
(No) and co-channel interference (lp). Average 
transmitler power over | W shall be automatically 
adjusted ty maintain an )sp/ (No + Ip) ratio of no more than 


23 dB at the intended meviver. 
§97.3({c)(8) Definitions. 
(a) ee 
(c + 
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Sion (orig, WATE) 

(ne Cilen Avunue 

Woleras, CU 7 Ih) ee 
Orne)! MAN eepaG tlm atet 
LOL wy taper ire Ene 


javAPAS 

trun MacAVRS un my cuiipules most at the day. Th. 
Hippily mans fo tic Ruckoroundd, while Pile winrk Ifthe 
fatoground Whonuyur Picedan ARS iix,t clickon the 
MurAURS icon ond sce whal is zomg on ie APRS-Land 


Lawaye fave three nips Taded Tn MacAPAS: 9 tap 
of Cponectieut, (ie Noriheasien: (LS., and the 
Conjinenml tS. ine Counceticut mp bets me elec owl 
the Iocul APRS activity wut Die Norheastere U.S. map 
lets me de the some On 4 rowel lovel, “Whe Doiminental 
U.S. mup shows me what the locul FIP ulewsys ane 
seciny on the Hl APRS channels. 


The Continental (5. map also Indicalas when 
2metors. is open. If | gut seeing stations beyond. the 
SX mile range thet I don") vsnally see on shed loninental 
nip i is a pend ladicasion (hat cihur a nuw FIP yaldway 
is in Hporajion or (he band ks open (and it iz time tor me 
io awlieh over to SSB and ORZ Wown to 144.2 MIL), 


Those three maps cover a lor af ground, bit sumectbioy 
is missing Wouldn’) if be nicd to view local APRS 
activity beyond the local arcs? Th would be particularly 
intcrcaling lo view lvcel APRS activity during events thas 
AYRS ts covering like the Poduok Marathon or the 
Dayton Hamvention (“There's WE4IAPR. stuniling in 
front of ihe TAPR booth?”) Well, now you can, thats, if 
you are able to surliho Web pages oF he Lateier 


Tharks w Sieve Dimse, KANG, there arc a number of 
Web sites using Steve sJaveapplel (called juwl 2) ihat 
perniil You 10 vigW fomulc APRS activity from the 
comiort of your computer monitor, Many of those sites 
offer aselectiog of maps (local, regional, and nation) 
Utar pou can choose to Siow. Gooe (he map is (isplaycd, 
you canevoom up or dawn for respectively.s wider or 
nrrower view. 


Other jaw PRS commands allow you to list all tic 
Statins received. Weather slalion reports miteived, 
tioacons received, identification roports ccecived, or the 
last 25 messages reocived. Yuu can cenler the map_serol 
the oap in all dour compass Ginections, 4m! ybain 
iOformation about 4 particular station displayod om the 
map. 


Here isa list of paws MS sites where you can vicw what 
Is coing on locally, Many of these gites have Hinks un other 
JavAPRS sites, 50 you will be able to fin) additlonal 
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JQvAPRS sles thavcome an-line beiween We Lime I write 
this and the time this i published. 


Callfarnia [Sun Mraaciscn, Live interct Dala Service 
(LiDS)| a 
http://sbuyleslip.netcom.cun/T TDSAPRS.himl 
Georgia (Adzor, Dale Heatheringion, WASDS Y) at 
Hilp://wwwewoddsy.radiv.urg/aprs/socast html 
{ €ongic (Sreilvilly, Alan Adamson, NEI) at 
hitp://wwew.nel heradin.ung/aprs/ 
jHinois (northern, John i Peonard, N9VIQ) at 
bitp://tocneLeom/~jlenmard/nvillest, html 
Marylen) (Ballinvre-Washington, DC, Bob Braninga, 
WH4APRY 
blip: web.usnaauvy. oil ~hrunings/ radio, html 
Now York (Long Island, Boh Kvans, W2/G3ZEJ) at 
hiip://www.asb.cum/use/ wed 4h)/g328j htm 
Ontario, Canada (Jolin, VEISVE} at 
htipz//wvew.pee! com/sjavAlies. iitml 
Virginia ( Vienna, Juck Anderson} at 
hlip://www.crosstini.net'~jea/apts/ 


Kol more infommsticn sbuul jal PRS, go yo the Source 
and check owt Steve Dimse’s Web page al 
hilp://www-bridge.oet/sdimse/javAPRS. html 


Ky the way. you Web browser must suppor! Jayu in 
ardor (o vicw the javAPRS Wob paves, 


APRS Elmers 

Do yoo sced telp wih APES aid don’t know where 
to tind it? Well, (he Kanans City APRS Working Group 
hastheargude Jim Dundan MAG, hasereatedan APRS 
Elmore pave for ihe Kansas Cily APRS Working Group 
a hitp:/iwww.kespry.unychiiers.him, The page lists 
Tolks whe Bave voludwered w assist other folks with 
AFRS questions, problems, mueds, etc. 


A map ofthe U.S. displayed an che Web page makes 
fining as APRS Elmer cosy. Just click on your OT! Ln 
thc wisp and the page dixplayy ihe Timer clusest |) yous 


Current APRS Software 

As T write thiy, the current versived uf APRS are 
APRSdos7 37, MacAPRkS 2 6.0, and WinAPRS 1.3.0, By 
He Lime yOu read Wir, thoke version numbers are likely 
ly be higber. fo either cvse, you can lip copies of Lhe 
current versions oF APRS Iron) Mfpapr.org by following 
ihe pal of /tapr/SLG/aprssig/Tiles, 


My Book and My Page 

Geuing On Track with APRS sy \hre name of my latest 
ARRL hook and iris celling ike hot cakes (thanks to you 
wil), “The Stn Uorzepa -WAITLOLE Tage.” which Is 
sublitled “Just thy FAQs, Ma'um® is my Web pave ai 
http://www,taprorg/-wallow Lt was fun ta do both the 
bouk und the page. | hopy you Gojay hem. 


Spring 1997 - Isswe 466 


APRS: Using It, or: Now that |'ve got it set 
up, how do | make it work for me? 


Ane Bootan NEZRC 


To previgussnictes Ive doseribed What The Aitomatic 
Fosttion Reporting System ix and how i ect it act up on 
your COMfpuler O00 Hidio. So vou’ ME How probly telling 
YUU "OR, prddh T'vE 25) (hose stailuns appeyring on 
my screen Now whai dot do?” 


One ofthe Kcurures In APRS is the ability to send wher 
Wwe Cull wre-dincrss Unal te, Uae-line mewapes from tation 
1H s0tdn ehiha diiter orhy using digipeartrs Frnm the 
main APRS acrean preae S(end), ard type ihe stations call 
and 4t, Then type your micsyape and anoict er, You'll 
KhOW Whine thoy gor jt Wins you ficdlve do ACK which 
replaces the first Vive characiers of your miissage. These 
Onc-lincrs are the paly siimtion ayhen AMS ures 
OnyIhING Mher Nay LU pickets. 


Wut y 00 send 6 message io thts manner it will be saint 
via the aaine digineater patlt as your posijlon and ID 
packeds,. your mended eecapiynal  wdmeplace clue you 
van STILD Send it hero by Specifying any nf a dozen 
alternate digipenier paths which \hc program can sore for 
gous. J] you peevs Of peraiivns)-D(igipath)-A(ave). gen ‘ll 
be pinnpled WH aniler o two Seller code Sur thal path vie 
whatever payt you chuuse, sub a6: 


NJ VIA S2SF,WAZINE+4, W2ll06 
to get ho Soulhern New Jersey from Westchesier. To sec 
\he paths yuu'et stored, press 


Ofperations)-Diigipath)-[ dist) The prime purpose of 
(ese allernuie: pale ds da kop Ihc ORM tos minimutn 
wcd io ose the mos direct and, snmetinves, We only 
feasibic part 


Theeweasthor systems feature af APRS wliws yuu 10 
sce various wealber infurnution im rusl-lime whict is 
transmityed by siatiuns with aPeot Bros, wp Davis Weather 
Stetion. Depending On which version Uf APRS you're 
using (as of now, late Deternber, 757.7) end the options 
ihy woether station hoy, rou can gel delferent kinds of 
information inicilding temperniun:. aiofal) emotion (to 
the L/IAMh inch) in the pas! hour and 24 our perinds, 
wiad speed, direction ant gusts and Paronetric pressure. 
RY pressing W/éather), you'll sue » list of nptinns 10 
chuust from. These have changed {lor he bellor) in ibe 
tase few Versivns:swil cao | bc apecific, 


[fat any ime you wish td vewse iraneenifiting without 
actWally Shuttitz dowd Ibe progiam, siniply Wuol 
Clormmunda) X(mit). This will disable the mer within 

RS. You will still send vill whstoverthe TNG iteell is 
SAt 10 transrait al the predetermined periods. Piedsthem 
again whan you wan io Msyind (rinsinise/yns. When you 
Wanlto send a Spdcific packet (Most offs your position), 
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youcan do sity pleasing X/mit) l'(asition) for B(cacony, 
Micssuge), S(roli), Oxbjevi) or A(l), as (he cone may be. | 


In urder (0 find 6 station bo We sereen, you con always 
uke the ((perations)}-Flind) (what cle!) command If 
you'd like f ace sumetbinp really nowt, try 
Operations -R(eplay) with 2 mobile station. You'll see 
ihe slalion"s Inich Heing replayed, To aedess your TNC 
you'duse O{peranians)-Clomms)- tC) which: leads you 
io a yory Baste lerininal Screen. To 2c) stations (vu appar 
un your scrcde fatce (within hwo orthroe minutes) you'd 
use Ofperainsp-O(uery), Followed by 4 radios to mifles 
from you, 


Now thut you've been on fhe air with APRS for a few 
homes, YAU day" hecessarily wank lo wail for all Whose: 
sitions. Oo "eappear 4 fur some rensuo, you beve to exil 
the program, Nei problem Next tiote you fire of ap, press 
VGiles)-F (ond), thes spe BACKUP.RK, or whatever 
you’ like to val it, Every time you shot APRS down it'll 
savé GHRACKUP.AE Mle, peplaGau the previous copy. Bo 
aware, though, \inilall Of \hose packels are Limed, wud any 
station in tiiis bookup thot yas heard more than two hours 
ago will “eroy-aul” (APRS considots thom lo be inactive 
and makes room for more stations that way:) 


One Uhing 16 remumberwhen playfag APRS ts fhat (he 
best eyzy fo lenin, as with anyul(ng else, ic by doing. You 
can play wiih NE Sonwrals os bCH as yOll Want. You rc 
nut going to BREAK anything! Abourthe worst (hing thal 
can happen is o (ockoy, arid Wis in nrc ihing, Usually 
ie ing Tii te (CUI-AILDel) Will gel you out 
of it and you'll have wr sian. over, So play with the thio 
b mean, how Uy wou think 7 icaricd about A’RS, by 
roading uboul it? 

Spwsldng of rouding about it, yor Udid. it’s right Were 
ip the APRS distribution zip Sle You can always road 
those files by pressing 71-7(Mex) and typurpy in the pane 
wT tho Gil you wal to see. 


There dre dovens Of thusu 7oidme files in the 
“README” folder, You cam also see them (at your 
leisute and (here forthe printing) by using any old text 
editur. Many uf tht answers fo oll questions can be 
found thore, sometimes buried deep and not quite 2s 
visible as you'd jee. 


i Howe you enjoyed ibiv-scricx a APRS and hope to 
gee you on the map in the near fulul, Whenever I sco a 
new statinn on the screen L iry (0. a0ud thom a one-liner 
welcoming them to AIRS and oflering live assistance snd 
advice, Feel freeto lake wdvuniage of this, or ask questions 
ol any-station oo the airait thar time, We' te all very excited 
about this program and think (hal "1bG more, the merrier” 
is the way to go, We've gotten a Int of “converts” in the 
last fow years aid this situation ear unly imprmeve, so 
come and joim us 0b 145,790! 
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Packet Radio In Education: 
Amateur Radia in the Classroom 


Cwiles R. (TREK Gries 


This is the seventh of several articles appearing in the: 
CSR concernups wnateur/pucket radte and (iy potential 
in IZ edutaiiinal applioations These papers were 
aembled over several sumuners of tearhirig a srarluate 
level course at Hie University af North Texas. Many 
thanks to the Texas Center for Bdacational Vechnalogy 
Jor allowing TAPR to reprint ihly information, As parrot 
PAPR's goal in education, we Agpe thet hese artigles will 
be disseminated to a larger group that ean sake the 
enmmeply and nleay lea nexlstepror final ppl iceiion/im 
plementation. If you have & teacher ar lucatur as a 
felend, plvase pass these ardeles along 

—tyreg Janes, WOSIVD 


Reprinted From: 
Jones, Cirag fed), (ofuping Radig-Rasod! Communica 
tions ‘Tools fimo the Curriculum. “Vexw Conner for 
Educational Technology. 1995. 136 pages, 
Dtip:/Ay ww. toel untied 


Abstract 

This papor discdsscs ic Ose OF amatear radio 
luchnulogy io the classroom, Amateur ould can 
provide the teacher willl in effeative lvl lo cohanoc 
ihe waching of Qurricula. 


introduction 

Itducalora are consianily xecking ways to mativate 
sudents lu beoume aclively involved in the edweution 
process; Amatcur radin cin provitle sjgdouts with an 
excidng way ta reach oul of the iraditional classroom 
ile Hheworkd around then. Ul is nother Gavhing tool, 
bul i 78 one thar rcquires tho erent uy) begeme an 
wctive pattivipant. This a “hands on” activity in which 
students communicate with others Oulside of (heir 
classranm. ‘The subject of Wy commupitaion may he 
tclated to any iraditivnal course content, 


Modes of Operation 

A common misconception is hala lcucher must hive 
an amalcur license before using amatowr nel in (he 
classtoom. This ik mutiruc in all exscx. There ure at 
fest Heres modes available for using: anwteur radio in 
the classroom, and the Jirst requings ny tigensy. Fven 
wilhouta licens, the teachcrand studenis tay monior 
suy ammlepe Gulio lrensmissions. ‘Mhe seeund mudc 
would be ifanty the teacher has 4 liquisy. “The [cucher 
Would tee considered the contral aperator of hestation, 
As long as the teacher is present, We sludents may 
yperaw We radia. Thy third mode would be il ie 
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\encherundaludents were both licensed, Inthiscanc, both 
the teacher und atuilcats Would bo fice Wi operate the radio, 
i" 


Current Usage in the Classroom 

Currerfly, (he use OF amateur radio in the classroom 
is nul widesproud, Typicully, the iso of amateur radio 
if vhe classrnom has been iyleaunjod by teachers 
who alrendy have theiramulteurlicunye, [tis from this 
“wruss-rootd” Suse that other teachers and even 
adminiswayors have sven the bonofity to be derived 
from {bw eduewtional use afamateur radio. here is an 
ever increasing. inlevest in weing wmutcur radio 
lechnoluyy i uduvwtion, More and more individual 
schuuls und cven whole districts are in the process UF 
pulling ermoteur fadia ty use in the ul4sscuom. A 
Humber of umversitios and onlleges are becoming 
involved io tesearch on the aubject. ‘(hese are ull un 
indication of the growinp intercdl in amateur tadio as 
a teaching woul 


Using in the Curricula 

Anjateur radio cen be used across the curriculs from 
ite elyriicntary level through he secondary level, A 
number of dilverent sirulegivs Gan be used th 
Incorirule anifeor tudio into \he curricula, Sane of 
these wf: 


Language Anis ~ Wriline skills can be improved by 
lhe sludents exchanging pocms, ilones, oreven their 
vn biugraply with conacne 2] asorherschoul jn pheir 
city. ale, GUUNIFY, Urdvon jotesethe world Tastuning 
skills will improve Students eré¢ highly motivated to 
Iry 10 Understand what Someone is saying when 1) 1s 4 
preart Of « adie trindmission. Phe reed for clu 
concise nest expressing will beyume evident te the 
students, and thes will Fave (hye Uppuriunity 10 practice 
ihis shill while communicating over the radix. 


Mathematics - The Metric Sysicm is the basia for 
radio frequency calculation, All éxereises fn 
Vetermining and reading Treywurcigg will requive the 
siudcnts 10 work willl ibe Meirie Sysicm. ‘Telemetry 
Joformatwon revived from satellites cide used us u 
ilatwbase for the students in work with. An analysis of 
this information will alluw wludents to determine thy 
slajus of number of dierent clorments of the saletlite. 
The datahoge provides an exvelicatswurce for chart wal 
graph work. 


Social Sjudies/Goowraphy ~ Alter a radiu contact, 
aludents will want zo Know evocdily where the person 
ihey were talking 10 was jecated =| Nay will qeed to 
Idenlily ci\its, states, countries aid continents. This 
leads them io using maps and plobes to find various. 
locations. ‘Moy will loara (d use fotltude anil longitude 
lo Find w speelfic place ‘They will become familiar 
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willl wing compass headings to express the location 
Of 4 coniucicd vintion in relation to Iher own station, 
Time vones become imgoartanc. They will neod t he 
able lo determine When 9 Stdion in unolher zone May 
be on the alr Students will be exposed to other 
cullvres which will promole & Douerundersianding oF 
the diversity of those cultures, 


Suidnve = The emyphusie in science education must 
be tm cyulp fhe students to adentify and solve 
joblems In ofdee tr effectively do this, students 
mua bv given he oppuriunily to Weqstion and share 
ideas with others. Amateur radiu allows the scicnec 
stinicnl iy collaborate with others ou problem solving. 
Conporaive projects can be worked on Deiwecn 
students of different schools. Weather information is 
readily avarlable Mom satellites or fron various 
database sdrvicos, Mirus in iby classroom, Telemelry 
lnfarmation trom saicililes provide fir the study of 
space iechnplogy, ‘The radio equipnvent itself can be 
Ud aS 4, basis for subjce! multor in the study uf 
Phyastes 7 


Forcign Language ~ Amulcur radio can give 
Suidenis & Chofics mo speak, read, and write tho 
Jpnvudge bing Siadicd, ‘THF can be accomplished hy 
making contact with other students studying whe 
ludgicize, or will) 2Slanon operator who is eluant ip 
the Lungonge 


Cumputer Skills - Computer are a natursl for 
howk-up lou rediv. Phe ose of & computer with tle 
fadio allows Infarmation t) be cntored ino the 
cdmpulcr fur tof “pagkel” ansiniksion by fadin, In 
this conf(uuration, ibe siudents will become involved 
je the povctival applications er computer technology 
dod datz enmmunivaliuns, 


AS «a teacher Gecomes morc familiar with usinw 
amateur ridiv, he/she will constantly find even more 
éscitng and fuo sortvitics fur tho siodents ty 
PATLICIDAIG mm. 


Student Motivation 

Avross the curficula, the students arc involved in 
communicating. (If they are using “packet” 
transmission, tacy acc reading information eeecived 
or writing mformation to be transmitied. In the vivice 
mode, bar’ Ficats listening OF Proparing aw oral 
response, The important point is that the student is 
un uctive purticipant. The warld oulside the 
olassruum és Open to them cach and every lime thoy 
use the radio. Buch and uvery contact isan adventure. 
The purpone may, be to onee again contact anold radio 
fricad, of the plirpuse May be lo contact a new stalin. 
Nor those Shidents. with special needs, activitios usinp 
amateur radio can be udapted in challenge the student 
at theiy level of need! With teweler uppreyal, gifiod 
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Students can be given the opportunity teexplare subjects 
in more dept than Others iv a class, Students with 
learning and/or emotional disabilitics are drawn. ine 
inlernieung with others, Mere isa certain anonymity to 
communiculinguversradica.Stidentyurceble louperale 


i Ubeit personal “comiort® vane, ‘Ihe radio acis asa 


sorcun belweun the suident and the other person, This 
gives the students full control aver bow much they choose 
lo reveal aboul hemselyes. 


Getting Started 

As most teachera do pot have a great deal of 
knowledge about the wae of amuteur rudig, they will 
need ely and guidance in ceploring this rechonlogy. 
One of the Tirat places wm comiact is the American 
Rudivu Relay Lengue (ARRL). Must of the active 
fadiy amateurs in Tha United Stares arc mombers of 
Ihe ARRI. Awa hody. this group is intereated in the 
growth of umaleve media usage. Vhey live dedicwied 
o great deal of thie and cfforr investigating ond 
developing Ways lo use amaleuy ridin to enhance 
clussroum welivities, They can provide various 
training Materials and uthor serviees, They muy be 
ably to idenwily a gchool in tho erca that ix already 
using amelcurcvdiv. Visiing a a¢hoe) already using 
this eechnology and having the oppurtunity de alk to 
anviter joachur Would be cxwemely helpful, The 
ARRL can provide the names Of any local clubs or 
operawers nm) phe arca. In musi cakes, (hob mmaluurs 
fe oe ger bo talk abo! eur hobby, and they are vlad 
la help new peuple uct sturted.. Check wilh the closcst 
ufiversily OF college, they may be involved in 
ALHViliOs Teliled fo ihe usage of amateur radin 
communicallons. 


Conolusion 

Amatout radiv ulfito Why Teacher 2 tool to cihanec 
any traditional course content, [Tl is a “tainds on” 
mclivily that requireshe students lo become an active 
parlicipant in (he education process. “lhe walls of the 
traditional classroom become invisible, and the 
Students are exposed (9 new expericnees in the glubal 
world Wolsidy Of (he ulussioom. ‘Teachers owe it to 
themsclves and their students 1G explore the usage of 
weleve cada to their classtooms. 


References: 

{1} Jones, Gree (WNSIVD) and Knezek, Gerald 
(KUSEWYV). ‘The importance of Teacher Triining for 
(nerewsing Ihe Lise of Amatcor Radio in the Classnyyt. 
In Proceedings of Thy ARR. National Educational 
Workshop, }ORY, p. Si. 
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TAPR Organization News 


Kits/Publications Update 


APRS™ TAPR MIC-E™ Project 
As.of this writing (first of Aprit) the 
rey-2 (production) version nf ihe 
MIC-E is abour t© be tested betore 
production begins. “his radesign is 
bused.un inpul from the Beta testing aid 
Shut provide wsolid first production 
model Tur all thoge out there that are 
looking forward to gening » MIC-B, 
Keep an cye on ‘I APR-BB amt the 
MIC-E web page (hp: aww tape oey/ 
lupr/iimimic-cditmis for latest 
infurmAgon On price anid contignrancay, 
before Drayton. Ub is our yan n 10 luive 
uriits avaliable for penple yo walk awa 
from Dayton with thers wy their 

and Neiked (0 Weur nulios* 


Ifyou are noe Famitiar wieh the MICHIE 
project, if Devan several years ayo With 
the efeation ofa PIC Chip pronessail thar 
in HOW sold Commercially by Clements 
Ena (htpy/\yomenivisoft com/agretw 
lemon! tim), In 1996 Cavyn Reerty, 
WAIBEL. Presadont.of Macha 
approached TAPR about handling the 
anacur verssun in a scmi-bat solution, 


Thé MICE (Milé Dnvuller) installs 
hecween your radio mic und radio and 
allows your GPS wnat ga transmit APRS 
AN 25 Efamcs at designated inetryaly, 
without needins a TNs! Very uvelul os 
many sonngs You can listen 10 4 
discussion of the MIC-E by Bob 
Bruninga, WB4APR, while Bob uses 
onc or read over the text aboot (ho APRS 


MicEquoder (him www: tape lapel 
Yael/veriuel hom p. 


The ainits ure planed to he a genie 
‘Nhs means thu (he board fhias alneatly 
been scsewibtel, But insorface wires. 
box, and otier iwemy will Snil need 0 
be Conflgur= and wscmbled for 
proper une. 


N2IRZ GPS-20 Power Supply 
and Interface Board 

Ne N2IRZ. GPS-20 lowe: Supply eal 
\mertoce Buwd isa comune > wir 
power supply end RS-282 \meriace 
head for the Garis OF 5-20 Global 
Posiiuning Sysccmenpine Tne power 
supply portion jwovides a filtered, 
short-protectat 4 Vali DC ourpur to 
operate te OPS-20. The interface 
portion provides 4 simple and 
convenient method of providing Me 
fequivert S vali power to the GPS-20, 
as well us a opin female sub-D 
Guanector for salvia ihe RS-232 
Gita ro 3 computer or TNC, Also 
provided on the DE-7 is thie une pulst- 
ain Outywat 


be power Aupply 18 designed anvuncd 

the aliunal Scmieonduen: LM 
MO0T-S.1) ow edropentt repuluitae. Thay 
weet regolator designed for the 
Of automotive ifye Supplies a 
well-cegu lated! S voll wutpat | witha 
wide Inguc range Of 5.4 to 33 volts 
This exceptionally low input voltage 
allows battery operation from 5 NiCds 
or4 alkaline cells, To further improve 


purtable Operativns, ve power supply 
Uses Wide-leiperature rane? 
components, from OC to +h5C, none 
Thiln ewok: dortmosi applications. 


The magyto-assemble single-sy(leil re 
Teoartl, Which is the sane sive und form 
as Wie GPS-2O, is. silkscreenei! and 
wolder masked for convemence: A 
small protryping arch, for 
ee ede CATCUMLEY, £8 
provi ‘The power mrput pack 2s. 4 
‘tzatund 55 tc) ene re 
samoo a6 fount oo meet TITS The 
repulnior is scit—protected agamst 
ole Voltage Wassients 10 60 Valls, shoe 
CHING. CVEF Tetniperalure, Over cuirent, 
and reverse pol\waty input, 


Although anyone could mako (hoir 
own power supply, thistuw TAPR kit 
offers any excellent prve/Vvahio ratio 
Add thé emivenience of a feature 
peehedl Oriber-an-hour kat. aid the deal 
is irresistible! 


TAPR untends © offer the GPS-20 
Power boand ae part of an eeaessonies 
hat forthe GS-21, This kil wall urclude 
the interface hood witht pets, standoffs 
with screws, RE MCX to BNC 
QuWlA head oeiieelor with com and will 
haves IST preweembled cable thar firs 
ihe GPS-20 connector: Nu Cust hus 


Bees ditlerniined thw this acesoury hil 
yer, pur the kif ahould be wseful for 
Vivst Suilding future TAC-2 of 
MIC-E kits as well as wanting to use 
your GPS-20 as a standalone unit. 
Keep an eye on the TAPR Web page 
and the next PSR for full details. 


hing bot Schematic of GPS-20 Power Supply and Interface Board. 


Rob Bruninga, WE4APR, und Mi: Mark Humphrey, KESXY, 
the MIC-E and APRS issues during Greg's, WDSTVD, recent visit. 
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TAPA Organization News 


TAC-2 Project Update 

The TAC-2 project is moving to conclusion. The Rev B board has checked out 
‘The documentation has been writtca and is being tested agaist the kit build. 
We should have kits available at Dayton. Check the ‘'TAPR web page 
hetp://www.tapr org/tapr/html/ac2 btm for details on the kit, cost, and 
aVallability, Armicles is PSR #64 p.Sand PSR #63 p, 29-35 detail all the technical 
information. The bortor linc is that we will have # kit that provides nearly the 
sane types of timing accuracy as S$000 - $19,000 units! 


Ib case anyone is interested in the commercinl market for precise timing, Tom 
Clark, W3IWT has just pointed out the following article hy Hewlett-Pckard in 
the December 96 HP Journal, It has some Very good intemiuctory Matenals 
regarding GPS and timing related to using GPS. Well written with some gout! 
figures to show the issues at hand. 

brip//hpecd9d extemal hp.com: BUM pj/dect6fde ow). pall 

along with the sidebar = sf 
‘hnp//hpec 998 external hp.com: BOhpjdect6dedia%s. pel 


The generic HP Jounal cart be Jound at 
hitp/Awenw.bp.com/hpy/ journal, hin 


Torn mentioned ttiak he tial problems panting the .pdf Gles from the official 
Adobe Acrobat nailer (v3.0), but GhostScenpt worked foc 


Finally, Tom points to the following link for thase amateurs who ask “Why 
bother with accurate tining?’. Applications of/needs for-procise timing in 
comimuntications systems ts discussed in sn HP press relewe divict! last Juno 
‘The page is entitled “ining Solutions For Comunumvutions Networks: Coucial 
Issues Arise as Network Cumerts Sinve (0 Handle Increased Loatis, Digital 
Techavlogy.” Blipyiwwwbp.com:80/preserel/jun96/ 1 Tjun Qed itm 


TAC-2 populated board equipped ee the 
Powertrends power module in 


TAC-2 bourd shown on its side with a 
Motorola Oncore VP attached underneath (bottons). 
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TUC-52 and METCON-II 
personality board. 

The TUC-32 is 2oing to beta test. The 
METCON.-H personality board has 
gene Oo syout The goal is to try to 
have METOONA4I kits available this 
summer. The METCON-II shoukl be 
very versatile. Much more than the 


‘pus! version oftt. 


AN-93 

The document#ion 1s written and 
beng tested against the current boards. 
Wid) 2 little more work, kits will be 
shipped to everyone who have been 
wailing for several months now. 


mI ee! 


GTAPR 
WA?7GXD 


LYLE JOHNSON 


Identify yourself 
as Oo member 
of TAPRI $102 


The JAPA office 66 order «per 


“ge 


o 
0 
a 
< 
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TAPR Publications 

Wireless Data Commilaications: 
Theory and Design, by Tom 
McDermott, NSEG, i shipping! 
Dorothy has already shipped over 300 
books in the first 3 maths. The book 
looks like it is going to he as goud ae 
we thought it would he Haves look at 
the details on hnps/AWwaw.taprory/ispe/ 
html/publications hii, We prnicd 
1000 copies of the tok end at looks 
like we might be doing « second 
printing before the end of the year 


The 9600 baud Land Mobile 
Modification Publication is still on 
held awaiting several séctidis to he 
completed by variqus auihors. Mure 
as we know about a gumple!jun dic, 
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1997 CD-ROM 

The TAPR 1997 CHD-ROM ts 
avuilable at the Offic:, The CD bas 
beur rebuilt from the wround sip ae 
a Int of him) code has been pul 
togelher tu help navigate ecdund the 
CD using any wamber of brewsers, 
stag wed ser Jocally on yout 
compulur Wi access the information 
should make infyemastion casier and 
faster i> find and review. Tl you don’t 
haye « computer which supports My 
novessary bowser software don't 
worry, you cun still get oll tbe dace 
dirustly from the CM like befre, ‘The 
CM will again be an [S0-46A0 
standard furmat, which will allow it 
he deeussed OA uny number of 
platforms. “Nhe price will uo chnge 
from lasiyesr 820, + S4g/h. Reop 
at é¢ye on TAPR-HR und the web 
page for (nfermuajion bedore the next 


. 


NADSD Update 


Wiel Eyey, WAMIG 
cosieyPis pros 


In li’ firsh two incniths, ibe Norit 
American Digital Systems Directory 
(NADSI3) Tas grawea vo 3,300 
listings for over 40 Sites and 3 large 


Call for Papers: AMSAT-NA Annual 


number of Provinces, The NADSD 
waro’s efforws wre currently direeled 
toward increasing the fumibcr of 
listings and improving, uniformity 
dnd accuracy uf the data presenicd. 
Greg Joncx, WDSIV1), Nes written 2 
special progrom tu check newly 
uploaded data from the over 90 
regisicred providers lo assure proper 
furrnatting. 


The NADSI) is ovailoble at the 
TAPR site: 
hitpe//www.luptorg/direetory Kor 
detailed Laformation un how the 
NADSD works, visit ihe TAP 
NADSD page ale 
Hityra//w ww tap dirceriry/how. 
him 


errors to the dutw or addilions 
shuuld be repurtca to the dzta 
provider lisicd far jhe entry in 
quention. An e-nil fink is provided 
su that you ein dusily OOke contact 
with the shilw provider, A list of the 
data providers is uvuilahte at: 
blip. //wivw.laprong/directorygrou 
ps.him 


Furward questicns and prybloms 
to Carl Maley al cestewalapr. org. 


Summary Financial 
Stetements 


Diese Amateur Pucket Radio Corporation 
Siavemem of Agscts, Uiibilides & Fund 


Ratunce 
Lacnther 31, 1996 


Age 

Town! Can Ancounts 

Total Inventory 

Total Non Current Agsets 
Tow Assets $ 


$ 44,447.96 


TOW Curent Linbeaes $ 
Tols} $ 
‘Nowe Actor Packet Rudie Corporation 


Slucormens of Zevenues und Pepeuses 
View Myledl December 31, 19h 


158,714.90 


OBP Cost of Sales 
hobal 


~ 


$ 
$ 
Px ounyes 
Total TAP Exponaas § 
§ 
$ 


Accessing TAPR via the Internet 


Meeting & Space Symposium 


The 1997 AMSAT-NA annual Meeting and spice 
syniisium will be held on Oct. 7-19,1997 arthe Aiport 
Delta Hotel iv Torynto, Ontario, Canada. ‘Mus is the frat 
call for papers to avthors who wish lo present papers at 
this oven, Topics for all armatour saleltite disciplines arc 
sought from the AMSAT community. Auitiors and titles 
ure requested By March Lat with abstracts Oy Jung -Lst, 
Kinal versions are due by August ist. We 240 envuurage 
those. N01 nblc to attend 16 qumsider 2 papor [or publication 
in he Proceedings wf the symposium, Subntipsions and 
enyuirics should be made tr: 

Wayne Chandler, VESWHC 
By inlornet-vedwho@emeatory 
By math) W_H.Chandler 
thoo.6,CarfisteOnt.,LO1) (0, 

Cunada. 
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There wie several ways TAPS ces be reached via (he Internet. 
infostfation 


The Ariiemated Infretint bes Seoverctat TAPR proviies allows 
anyund &) MAhce solution oa TAH, products, newsletters, 
end lee nC her Glee. To Pd vee nure anu this survior, send 
an C-ai) mmewxage te Néleervi@lapranyd with tbe subject boe 
“Regueht" 400 One or ture of the following text lines by the bexly 
OF the Cieweuger 


help (for a belef set ul inytrwetinns) 
inihes aft (Foe Lie all Files lly Nepic areca) 
list (Sara tle of TAPK Mali dlrotsps) 


ext iapriaprinfowac (ar infin om TARA) 
yet E-Mail) 


TAP can he peseldd Sy sending mail addressed to 
Lapri@tagy ong 


huup://rew sarong lee 
Tre TAPR Soiwart | Biacy & avallaic at Ap.sepr.nrg’ in (he 


drecuary hapeniiware WS. Legit ie ae ‘anonymous’, with a 
puseworlof ‘your sccount@inierne( address’, 


Sorting 1997 - lssuo #66 


TAPR to offer Motorola ONCORE VP 


TAPR has worked a deal to provide the popular 
Motorola ONCORE VP GPS engine al 4 suvings for 
TAPR members. This now allows TAPR to provide a 
loW-end ind high-end GPS engine to our members. For 
full details and pictures of both GPS group purchases, 
check out bttp;//www.taprorg/gps 


Motorola Oncure (without RF shiciding hood) 


“The price is: 
$2694) US for members of TAPR + s/h 


or 
$290.00 US fur non-members + s/h 


and will include: 
* Motorola ONCORE VP (B412/P115x) engine 
(2.00 x 3.25 x 0.64 in.) 
* Documentation 


TAPR wiil be tuking orders for 10+ units. which is 
the minimum purchase at this time. Once at least 10 
nits have been purchased, TAPR will order the 
ONCORE VP units. ‘TAPR will depiisi} moncy when 
(he units are Ordered andl ships When the unils armive wt 
the offive. 

Measc note: This 1s not an cncloscd/sealed anit. It ix 
assumed that the purchasers will be installing the wnitin 
another enclosure for nurmal und experimental 
opermuons like the TAC-2 (Totally Avourate Clock) kit 
designed by Tom Clark, W3IWI, or the APRS MIC- 
Encoder for APRS wacking. Both kits will be available 
21 Duyton! 

No 10% Discount far TAPR Meaibers Due 10 the 
natwe of the purchase, the $264 purchase price tor TAPR 
Members represents the membership discount. 


Warranty, TAPR will provide replacement units for 
DOA units that are prompiy reported by the purchaser 


Shipping and Handling 

Shipping 4nd Handling within the US will he $7.00 US 
by LIPS Ground unless otherwise requested by purchaser 
Inicrnational Shipping will need ta contact the TAPR 
office and gel u quote on the shipping no your country: 
TAPR uses International Express Mail, unless the 
purchiser requires something else. 


Notice about all TAPR Group Purchases 

TAPR coordinates group purchuses its a service to hel} 
amudleur radiv openitors obtun uccess to technology at 
prices bettor than those typically available in individual 
unit orders. 


Those participating ingroup purchases must understan! 
ihul these products are not part of TAPR'S stanilant 
offering, that TAPR may not have an established 
relutionship with the vendors invelved, and that the terms 
vf the purchase may be changed, or the purchase may 
be canceled, for any reason, If purchase terms (such us 
price or delivery schedule) significantiy chinge dunng 
the order period, TAPR will notify participants und 
permit them 4 reasonable time in which to cancel tbeir 
order; if they choose to cancel, TAPR will refund any 
money they have deposited for the purchase, Once TAPR 
has committed the group onder with the vendor, no further 
cancellations yre permitted. In no ¢vept will TAPR's 
liability to the participant exceed a refund of any money 
Jeposited for the purchase. 


Although informal support for products may be available 
through TAPR's on-line mailing lists and other services, 
product warmaniics and cntitlement fo post-sale support 
arc Limited to what is offered by the manufacturer, and 


are not TAPR's responsibility. 


Motorola Oncore VP Information 
(General Characteristics: 
Roca Andiirdire 

‘Hh cheancl 

1.) (275.42 MHe 

~OiAraae | LS MES cenzatr) 

«Code ptus cemier wacking (cartier sida tracking) 
Trsclkany Copataliy 

©% onulleness Serie vehicles, 


Dhyicinics 
* Velocty 1000 knnts{305 misc 1000 irene ar altindies < 60,0008. 
« Acocleration: 42 
wJerke S ed 
* Vitr=on 7.7G per Milftery Stendisnd RINE 
Aqjuisition Tie (Tine To Fes Ra TTP) 
vA)sce_typice! TIFF Sh 
(wath cumrent whmamus:, position, time and ephemeris) 
AS soc_typice] TTF 


within 90 days after TAPR ships. (wilh ceoont aimeanc. pesition ead time) 
#1320 nye ade 
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Poatoning Accuracy 

* Less than 25 meters, SEP (without SA) [Dea may invoke Selective 
Availahiiey (SA), potentially deyrading wocurscy to 100m (2¢RM5 j] 

* DOPS wocuracy 1-S meters typical 
Timing Accuracy (| pulse Per Sewund, | PPS) 

* 10 rewsteec. observed (1 m1) with SA on 

* ls pasition hold quade, <50 riunynes:. ubserved (1 to) with SA oe 


Datura 
#49 08 detunys, 2 wer defined, defaul: WGS-AA 


Serta) Commmernucution 
Output Meusacrs 
* Lesinade, tongiuds, Ieigbt velucity, heading, dime, 
spetlite trucking sums 
«NMEA RA Version 2.00 (selected formats) 
* Soflware selectable output rate (Continues or Pull) 
* Broad die of cnenniundquourel messages 
* TIL inieriee 


Blectricul Cl stices . 
Power Requirements 
* 540.25 Vue SO ms Vp-p ripplc (ms) 


Power Consumpdon 
*LIWG@SV 


Physical Chuwucteristics: 
Dirnensione 
* Rooeiver 1.00 x 325 U6 in. [SR « R265 165 mm) 


Welt 
*Reociver |.§ ar. (51x) 


Connectors 
*Titw/Puwer: 10 pin (2x5) undenided bender un U, 100" centers: 
* RF; Right Angle MCX(subminiurure snap-on) 


Enyiryamcotil Characteristics: 
Operating Temperanire 
* Reeviver Module MC to +85°C 
Humidity 
*95% noncundensing SUC to +XFC 
Altitude 
+ 60,000 ft(18kmXmax) 
*> 60,000 [L(18 kin) [or velocities <1000 knots 


Optional feanacs 
* | PPS timing output 
* Ruw measurement dara 


* On board LNA option far wee with pessive antenna 
* Differential GPS-staundurd software feanze 
DGPS 
* RTCM-104 fornsal (remacte inpur) 
* Motorola custom format (naster catpot and remote input) 
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The Markey/Antheil 
Spread Spectrum Patent 


[Beauntont, ©. £1997), Secret Communications Device: The 
Markcy-Aniheil sprewi-spectrum patent [1 weh page]. Available 
Web: hitnsd/yeww. weife com/chris*purciauindes brn] 


Many years azo, on the eve of World War II, 4 well- 
known actress of the day and a avant-ganle American 
composer. while al a dinner party, thought up un 
infcresting scheme \) control smmed torpedoes over long 
distances withoul the encmy detccting ther or jamming 
their tranampasions. 


While they had the foresight to patent their invention, 
the term of (he patent lapsed without cilher of them 
realiziig any mongey from their invention, which formed 
the basis of whet was to hécome sprcad-spectrum 
communications. This invention becumes even more 
incredible when you consider Uat it came before the 
invention of digital alectronics..howover, it makes very 
substantial use of digital concepts. 


Yes. indeed the jerm “ahead of its time” would wpply 
here, hecause over 60 years later, us high-speed 
microprocessors become inexpensive, spread-spectrum 
communications, Hedy ‘Lansarc’ and my father, George 
Antheil’s “sceret commurications tcchnique” - adapted 
fo use today’s ultrafast nlicroproccesore is cOnting into 
ils own as an effective and incxpensive way (v0 
communicate over long distances, privatcly und 
cfficiently. 


George Anthell 


Spring 1997 - Issue #66 


Aug. 11, 1942. 


Tn fact, the same characteristics that made their technique 
jam-proof, also, through a mathematical phenomenon 
which can casily be documented, creates an extraordinary 
cfficicncy of transmission such thal extremely low-power 
transmitters can be used over extraordinary distances, 
and most significantly, many transmillers and receivers 
can occupy the same band of frequencies at the same 
time, 


This extraordinary efficiency has the polential, indeed, 
ilis already cnabling inexpensive wireless access to high- 
bandwidth TCP-IP telecommunications, frequently 
ravically altcring the economics of Selling up Intemcet- 
connected LANs for community organizations. 


Hedy Lamarr and George Antheil’s invention of spread- 
spectrum has recently received the EFF Pioneer award, 


The complete patent is available at: 
http://www.neafe,com/chris/pateny patent! him! 


H. & MARKEY ET AL 2,292,387 


SECRET COMMUNICATIC™ SYSTEN 
Filed Jom 10, 194) 2 Sheets-Srest } 
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ARAL and TAPA = 16th Annual 


i 
gil Communications Conference 9 Sit 


October 10 - 12, 1987 * Baltimore, Naruland 


Information 


Don't forget that the 1987 DOC will be held October 10-12, 1997 In Baltimore, 
Maryland. 


Not only ts the Digital Commutieations Coniercnce 1echnigally stimulating sir 
iss weekead of fun for all who have more jben w caxual interest in any of the 
heen (igi comurwunicutions rigdes, Ths invludes APRS operaiors, networkers, 
DX-Cluster Sysop, sullware writer, mudem designers, and digital satellite 
QONUTVMGONS enthusinets The ARRL and TAPR Dip! Communications 
Conference is forall keveis of digit opemior — x must conference to amend 10 
2ct evtive on a mwtonal evel. Now, more (han Over. amateur radia Needs this 
Freat mecung of the minds, sinoc iris impanancrharwe demonstrate zcontinust 
moved for the trequeney allocaGogs we now have by pushing forward ad 
documenting ourschicvernente The ARRL and TAR Digital Communications 
Conference is one of the fee ways to rooond our acGomplistwirents ad hallerase 
fach ether to dn mare 


The Digital Cammunicauans Conterence 15 a forum for radio anuicurs and 
eXperts i) COMMUNCaLONS, Networking, and wefoted tedieolowes lo acc, 
publish their work, and present naw, ideas aid techniques for (lpsciessaun. 
Presenters ond alleiiees oil! Nave the opportunity 10 eNews reds toned foam 


about recent handwane and software advances, dhaeries, experinicuital resitlts,, 


Wid pructical applications Ifyou ae doing UF VOR/DME APRS, Spread 
Specrurn, Digial Voice and Video or other digital evranuumyeuun, (hen tie 
1997 ARRL. and TAPR Digital Commmmuniguions Conference 1s for you. 


A Conference for the Beginner as well 


The conference is nck just (or lie digital exper. Thin yewr’s conference wall 
agin provide an entire vessin sirand with feguoning, intermediitc, and 
advanced preseniations ort Relected jopics in digital communicuions. Som: 
of the: topics will sechuke APRS, Swicllite Conumumentons, TCP/AP. Digital 
Race, Spread Spectrum an vier mtroductory iopicy, Come tothe conference 
and hear thase topics presented by the experts! Dion’ enuss this Gppormunity tn 
listen and talk to others un thie arcs, 


Workshops 

Iie agcition to the presentanon of Super on Sahundisy, Uhree aymiposiuims/sconars 
Will be tele befoms and emer the canforenoc. Kor those that might have utcres 
jus) 3 symposium or seminar, registrabon for the conference is not necessary 10 
Teter aed amend one ov (newt of the sympomuns and seminars. ‘Tis allows 
nmxinuin Nexthility Tor these that nught want to parorpat Gunine thie Digital 
Coirirramications Conference 

A Dilkdsy symponuin on Friday covering APIS will heconducsed hy Roly Bruninga. 
WBIAPR (father of APRS) . Keith Spm, W124. Mark Sproul, KB2ICE 
(developer: of Mac and Windows APRS), fteve Dine, AiG (developer of 
javAPRS), and edher axhionally nuwn APRS dlevelipers Joan tits yrtugy fie phe 
aftemoorLand cvening for tn dep (Gauss aril preserdations an the curren wal 


paper pindelines cuntind TAPR archeck 


Local Hosts 


The 1997 ARRL und TAPR Digael 
Conwnuncations Conferenve will be 
co-losted by AMRAD (Amulcur 
Radin Research and Develiprnent 


Corporation), 


The Amateur Radio Research and 
Development Corporation (AMR AD) 
isa worldwide club of amatewr radio 
aiid Connpuiler €apenimenters whose 
purpose ws ly develop skills and 
knitiwlelve in mihe und electronic 
lechnology, wdvocate design of 
caperunentul equipment and 
lechniques, promotc basic and 
applied reseweyh. organize technical 
furums anc syipositims, collect and 
Uissemuinule leclunicul information. 
and provitle experimental repeaters, 
blipslfw ww,.amnwd.org 


Call for Papers 


Anyone interesied in digital 
CUNIUULAIUNS ts Invited to submit a 
pupet fur publicatinin the Conference 
Proceedings. Prescatation at the 
Conference is aot required for 
pishqwien Peper aredue by August 
20h, 1997, und should besubmitted (o 
Maly Weinberg, ARRL, 225 Mun 
Steel. Newington, CT 0611) orviuthe 
tnternet to lweinbers @arrl org. 
laformation on paper submission 
guidelines are «vailable on-linc 


(htt. /www.taprorg/deeL 


Call for Student Papers 


ARRL nd TAPRespectilly Weloumne 
pipers from. full time students io 
Compere for he Socund! annual Stodent 
papers uword, Two SSO) inaeed ayaarels 
ray be givon, Deadline for receipt of 
finisher! student pwr reanuscript: 
June 20h, 1297, Por fall dels anal 


bin wishapririlie, 


fununs ans OPADRS. “This is a Winkie OPpRMTUNiLy: 1 gan insight into 
ini fast growing dipital aspoet of semuleur operations (hal Combines 
coinpoters, packor mcho, and GPS (Global Prstloning Sytem), 


Stunting Jae Friday allemoons hulfday ses entitled “RF Busics for 
Computer Weenles; Helping the Be Whe nest Qut Of die 
new high-speed wireless tuys" wall Socus ur such topics as hase aavlernid. 
types and thew charmwicnics; conparson off fesdlives and connector 
TYPS. propagation bouncy (oacululeyn ol pra) hoes, niall hal) effects, tresne) 
woes, cic), weatherproofing, Lignin peniection, filters, hatic RF 
measwements, urkd other wsucereluled te muunlamny elo equine 
on the UHF/SHF buds, 


On Sunday mcunutg, Dewayne Henelricks, WABDZP, Phil Kam. KAS), 
ned’ Ton MoDemon. NSE, willoonduct ascninur focusing on "Spread 

Specoum system design and theory." AU uuec presenters aac well known 
few thelr Work i VariOUs cwesa of wnatcur digital Commnnicabons and 
this 5 haursemunar stould be an cxecllent oppomuutity to own abour the 
design and theory of spread spoctniin systcms, 


Hotel 


Conference presentations, moctings, bd scminafs will be held at the 
Holiday Inn BWT Airport, DOC special rooms mic is $89 per night, 
When making reservations with the hotel, bo ap¢ 10 indicate you ane 
sitcading the ARRL wd TAPR DCC conference to act the dizcount. 
This highly secummended that you book your coon prior to aniviig 
~# block of 75 rooms is reserved until September 9th, 1997. After 
the 7$ rooms are booked, cooms will only be avaible in nearby 
hotels. Be sure to book your coums early! The wry ee 
ireaspurtution tov from BWI Airport, aoatby Amit Cui 
station, and the loca! Balumore Light Ruth Plenue contscuthe hotel 
te arrénge specific trensportation needs, 


Holiday lan BWI Aiqon (omfernce ben!) 
BYU Elkridge Landing Rd, Linthieunt, MD, 21090 
(910) K54-84(K), Fax (410) ARS-4A778 


Hat can you expect in 1997! 


full day of papers and Ineakouls for Ure begunner tv the advanced 
> Tine semunurs/symposiums 
* ‘The second annual Student F Sossin. 
* A banquet with Special Guest Spcaker (1 BA). 
* Infoninal get-togediers troustoul ihe weekend. 
* TAPR Membership Mccuing 
* Ancveotat which the niost inpomant mew develqgatiends mumalcur 
Ta COMWrUNIGHniny are announced. 
* Digital movers and shakers’ from all over ihe worl! wy atlemdance. 


Conclusion 


‘There are few activilies where your participation can be so much fut 
and im | Whata great way tvshareand renew yiurenthosiasm 
fordigital amateur radio! Agcttopether with colleayuesand bringing 
cach ulher up to dic on your Latest work —all this, anal inane, for.an 
unforgettable weekend of anzatour cadio anc! digital wnnnunitcations, 

We hope to seo you ar the ARRLand TAPR Digital Conimonivetions 
Conference on Getober 10:12! 


Pull Infoonanor on the conference ani viel information can be ohtainerL 
Ny Coylaetilis Tucows Arpueur Packet Ravliv, Phone: (817) 3834004). 
Fax! (417) 560-2544. litemiet: war laprare Web: wow tiproes 


Registration Form 

Cuplacl the CAPR ollfice by Meee 817-383-0000, Fax 
227-566-2544, ie Muteret: layyfwww.tapr.ong/dec and 
fpr laps ore Wu reygedier or fin qilditional information. 


» Pre Ree yvolrsicntae (hele Sey (0) 42m 
«Retentions (alter Sey (Odiorardoor = $47.00 


Conference Kérsimaeoa uncluuks: 
Conference Prxcodings. Sessions, Mctings 
22 Lanch on Semurdsy 
Saluiy Dyer Dinner $2000 
(Lartied Space) 
Dinner, Banquet Speier CTA), Prize Drawing 
Seniinars Sym pordurns 
HAPRS, Pray, |i, $25.00 


Carehest hy Mob Nrirings WILAPR, 
Katy Spree WII Merk evel) KE2IC, 
Sieve Time HSH « Sympcann Coocdinaior 


*Bd> Musics fos Computer Weonies 
Prdey. 3pm - Tp. S20mM 
(anieoed hy (TRA: 

* Spread Speciruin Sywein Teen and Theery 
Sunwkay, tLrvayn Wynn $20.00 


Venda fy, Deere eater, WDSDZP, 
Tort Melero WGC sul Pll Kam, KA90 


TOTAL 


7) Creeny cx cue tk ory 
Des Fests 

Arxi. * 

Exsiraion lity; —— 

Sqnese fh cere 


= ___,.,.,—O0.Ss Se 
Mail coipleted neasimaon form with 


ctxck to’ 
TAPR 
8987-309 1 Vanque Verde Rd #337 
Tucson, Az 85749-9399 


or eherk hitp://werw.tapnung/dee for an 
On-line registration form. 


Aréegisttation packer will be vsailed in September upon 


Musptul regsbaton fom and payment. 


1997 Packet BASH at Dayton ; 


Friday, May 16th, 1997, 7pm 


An event for the digilally-inclined ham, featuring: qa. 
* Buffct dinner aS ee |} 
* Tom Clark, W3IWL, talking on “Amateur Radio gO YN 
2000; A Retrospective View of the Future” = gy 
« TAPR special interest group mectings 
* "Birds of a Feather" gatherings 
Talk-in will be on 146.415 simplex. 
Directions: 
* Head South on 1-75 from Tamvention 
(North of Dayton) 
* Take 35 to the Bust around the south part 
of Dayton 
* Take SR48 (also know as S, Main) South 
* Exit on West Schantz and head West 
* Site complex is on the North side of Schantz 
ahout 2 blocks trom SR48. 
* NCR “Sugarcamp” Conference Center, 
10! W, Schantz Ave. 


The cost is $20.00 per person, tax and tip included. Make 
reservalions with the TAPR office. 


a 
—_l “Tos Aa 
Ley izez Rae 


North 


5S Ta 


Walk-ups to the event will be accommodated as best us 
possible. ‘There is limited space (in the way of food ordered) 
for dinner. Amateurs who wish to heur the speaker and 
discussion are asked (o arive around 2030 (8:30pm). All 
amateurs are Welcome to altend, enjoy the speaker, and 
participate in the meclings, although only those purchasing 
a dinner can eat. 


Follow Signs from West Parking Lot 
to Mesting/Dinner Area 


ee 


West Gate 


—__West Schantz Ave. 
If the West Gate is locked, use the Fast Gate. 


bat 
roximate GPS: 39 43.81 N 8411.08 W 


ee ee 


App 


Teal es Yedrrnerice 
Zz 1S check will cflve con sig tree, oe ier 
Ue ee MT 
lvornred Wes devtdyh As snes ey Dew tL OST 
Newideel Rots avedebla 


GerplOn (erriLin cuaree obese 
hoe Herp) cf ROT proctn's wy ee 


eww we = = ee 


OCOHod 
: Rec Clack Lar Fer FP ce dither TINE wt PA ce EK at ew 
RETCON | Tele pana ryiConnrel ; Panera ny ine bnegger wee ole 
models . Phemiy cl the Cpnlivy Kits! 


ee 


wichaten 114 Crererweeh bodes (laden) 
Nal 1-2 conmnand eel for 1,09 
Soonmest ver on foe AMES Deu scundard 


he ee ee et ee 


(50 OGAD, £50 Megs oo Unto al Pre yay pagent 
3004 pages edith bys Tem MeDermar, SEG 
10 peagee TAH Packer Manis book, 
pager Uy: Boery Bunlow, WABIIT 

Papers irurn the Avewal Meany (Tucson) 

Pyne fenen the Annu! toning (Sr Love) 


sFeeewesinwx = = 


ten Vilerdy GAAW, TCAIP ena Petes Picts 
Arnliveckanl Prarcmeettiongy. call Mar ye bien 
(0 Noceedings ton 140) oo 1Ft6 


= 


Langit PRC tenet OPN Cerner the? 
inichocks Mivew ead Call for tapine 

SD per duh See TARR Soterare Libewy Le 
hy Ocoee, Chek wolity hie boket tour Cory 
No Discowet Chant wey oflice shown eotet bony 


Subtatal:{ TH Added Total Kit Code — 


All prices: rulject fo change without notice and aro payable w (LS, funds. Members recerye 10% of fun 
Hols vind Publications. Please allow sie to eight weeks fer your order w be atipped, For areecific 
information on kits, tec Praddat Description flyer, 


baos = 


-_ — 


Tucson Amoteur Packet Radio 
8987-309 E. Tanque Verde Ra #357 
' Tucson, Arizona * 85749-9399 
Office: (940) B3. 0000 = Fax: (940) 566-2564 
' Intemel: TAPROTAPE.ORG © www.taprorm 
NowProflt &eseorch ond Dorelop meant Comolatiors 


wwwtoprorg » fiptapeorg = tapr@lapr.org 
Office Hours: Tue-Fri 9am-12pm, Ipm-Spm CT 


Wombeistip 


‘United Stares we £20, on 


‘CamhyMexion + 20, #20110 _ 
$ 


Tnermatiotidl 25.00 


[] sot rt 
= Membership 10% Discount 
Bxcepl were nied = Member #: [Mace new iF joining) 
Total Sales (Subtotal minus discount) 
Texas Residents (7.755% tax) 
Membership (New or Renewal) 
sneer and Handling 


Ada ro Adi 94 
Kit Covics ative 55 oc Inlernalional 
ondoys must contact TAPR for anjount, 


[__| TOTAL Order Amount 


[") Chunege pert cant Geoch comel. 
Cen Meters 

jaa 

Eapitilon Owle: 

‘Gypaune on cain; 


Nara! Cal; 
Sreal Adcom: 


Oly/ Stata! Zip: 


Country: Pi Nurriber: 


